























A Motobloc 
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vantages in the design of the Motobloc that make it distinctively superior. 


eo 
“9 The Motobloc enables you to draw a large number of sizes and reductions 
PVETT WC on the one machine and at variable speeds. 


Each reduction of the wire can be made at the most efficient speed for the 





work in hand taking into account the individual peculiarities of raw 


2 material and the quality of the finished product. 
NPC LV Considering these advantages of Motobloc flexibility, you can readily ap- 
preciate the large economies in labor, floor space and power possible with 
Motoblocs—the modern wire drawing machine. 


Let us tell you more about it. 





VAUGHN MACHINERY COMPANY 


CUYAHOGA FALLS ° . . OHIO 
EXPORT OFFICE—420 LEXINGTON AVE., NEW YORK, N. Y. 














September 1927 














SHUSTER 


One Belt Driven Automatic 


WireStraightening & Cutting Machine 


A NEW DEVELOPMENT 




















Requires only ONE BELT, which runs to 
the arbor. 
Arbor is steel and mounted in Timken 
Roller Bearings. It acts as main driver 
for the whole machine, driving the feed 
and cut off mechanism through hardened 
tool steel work and bronze worm gear. 
Let us tell you more about it. 


The F. B. Shuster Co. states. New Haven, Conn. 


Formerly John Adt & Son Established 1866 
STRAIGHTENER SPECIALISTS SINCE 1866 
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WATERBURY -FARREL 


New Development 


VERTICAL BULL BLOCK 


Featuring the use of 
ALTERNATING CURRENT MOTOR 


Variable Speed Direct Current Motor may also be used 
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STARTS WITH- 
OUT SHOCK 


BALANCED 
DIE-HOLDER 


ONE-HAND WORM GEAR 
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SMALL FLOOR SPACE FOOT-TREADLE CONTROL 
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Paes have received from 

ap Ih Mr. J. D. Brunton, 
KWANM noted English auth. 
3! ority on wire draw- 
ing, a manuscript of 
his forthcoming book entitled, 
“British Practise in the Drawing 
of Steel Wire.” It will be a com- 
prehensive account of steel wire 
drawing and will thoroughly cov- 
er the field. Among its chapter 
heads are the following: 

“The Preparation of Wire Rod 
for Drawing.” 

“The Drawing 
Wire.” 

“The Scientific Aspect of Wire 
Drawing.” 

“Wire, its Composition, Prop- 
erties and Uses.” 

“Steel Alloy Wire.” 

“Testing of Wire and the Ap- 
paratus Used.” 

Before its final publication in 
book form, it will be published 
serially in Wire & Wire Prod- 
ucts. The first installment of 
this series appears elsewhere. in 
this issue. 

* * * 

The June issue of Wire & 
Wire Products had in this col- 
umn a paragraph concerning 
wire looms. It attributed the 
purchase by German manufac- 
turers of American wire looms 
to the superiority of this prod- 
uct for hard steel wire. 

We have learned, however, 
that since 1920, German ma- 
chines have been adapted for 
hard steel wire. 

* * * 

Wire & Wire Products endeav- 
ors at all times to be accurate 
in its columns, but occasionally 
error creeps in. It is remarkable 
how thoroughly the publication 
is read as shown by the numer- 
ous letters calling attention to 
slight mis-statements and even 
some misspelling. We would 
almost like at times to make er- 
rors purposely in order to find 
how completely Wire & Wire 


Products is read. 
* a * 





of Round 


We are receiving every day 
numerous letters from Europe 
containing listings and compli- 
ments for the first issue of the 
Wire & Wire Products Direc- 
tory, Index & Buyers’ Guide. 
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Rotary Wire Straightening 
And Cutting Machines 


FULL AUTOMATIC 


Equipped with flying shear 
allowing uninterrupted feed 
of wire through the machine. 


Guaranteed not to mark 
or swell wire in spots. 


Write bor Bulletin 
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Thomaston, Conn. 
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The Manufacture of Insulated 
Cable in France 


PART IL. 


Stranding Machines Used in French Plants 


ABLE conductors are at pre- 

sent generally constructed 

of copper in the form of either 

single or stranded hard drawn 
bare or galvanized wire. 

According to the proposed use 
the copper is furnished in three 
states: 

1. Hard, with a strength of 
38 to 40 kg per sq. mm and an 
elongation of 1 to 3%. 

2. Semi-hard, with a strength 
of 26 to 38 kg per sq. mm and 
an elongation of 1.9 to 7.9%. 

38. Annealed with a strength 
of 22 to 25 kg per sq. mm and 
an elongation of 33.8 to 39.7%. 

The conductivity of the metal 
is guaranteed to be 98%. 


























Fig. 3—Cross-section of a cable having seg- 
mental and symmetrical conductors. A, con- 
ductors; B, lead sheath. 

Fig. 4—Cross-section of a cable having dis- 
symmetrical segmental conductors. 


The hard and_ semi-hard 
kinds of copper are used for 
open wire lines; the annealed 


By George Kessler 


Director, Cablerie de Jeumont, France 


(Transl’d from La Technique Moderne by A. J. Michel) 








Fig. 5—Johnson & 
Phillips 
Bobbin Machine. A, 
driving shaft; B, bob- 
bin; D, reel. 


Automatic 























kinds are used for the manufac- 
ture of insulated cables and for 
winding and wiring electrical 
machinery. 

Before the application to cop- 
per wire of any insulation com- 
prising vulcanized rubber it is 
necessary to first carefully gal- 
vanize the wire in order to avoid 
sulphurization. 

Aluminum is also used for 
open wire lines and for cables 
of large cross-sections when- 
ever the employment of this 
metal is more economical than 
that of copper. In certain spe- 


cial cases such as for instance 
for high tension cables carry- 
ing current of feeble intensity 
the use of aluminum is preferred 
to the use of copper, since in 
this case the aluminum conduc- 
tor furnishes a conductor the 
diameter of which fulfills the 
most favorable working condi- 
tions with respect to the di- 
electric. 

Since a certain number of 
years a mixed steel-aluminum 
cable is also being used for open 
wire lines. This cable com- 
prises steel wires of high me- 
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chanical strength and aluminum 
wires of the same diameter, the 
steel wires being placed in the 
center of the cable. This makes 
for an increased tensile strength 
of this cable. The cabling is 
done by twisting together con- 
ductors of the same diameter. 
A given type of cabling is 
characterized by the number of 
wires contained in the cable. 


Normal Cablings 
The most usual arrangement 
consists in the use of a central 
conductor and in the stranding 
of a layer or layers of tangen- 
tial wires around this central 

















Fig. 7—Olier Untwisting Cabling Machine 
having 12 bobbins of 450 mm diameter. A, 
cage containing bobbins; B, bobbins. 


conductor. In this case in each 
new layer the number of wires 
increases by 6. One obtains 
therefore the following types of 
normal cablings: 

(1) 7 wires, 1 central wire 
plus 6 wires. 

19 wires, 1 plus 6 plus 12 

37 wires, 1 plus 6 plus 12 plus 
18. 

61 wires, 1 plus 6 plus 12 plus 
18 plus 24. 

91 wires, 1 plus 6 plus 12 plus 
18 plus 24 plus 30. 

127 wires, 1 plus 6 plus 12 
plus 18 plus 24 plus 30 plus 36, 
ete. 

Instead of one central wire it 
is also possible to employ (2) 
3 central wires, (3) 4 central 
wires or (4) 5 central wires. 

In this fashion the following 
combinations are obtained: 

(2) for 3 central wires: 

12 wires, 3 central wires plus 
9 wires. 

27 wires, 3 plus.9 plus 15. 

48 wires, 3 plus 9 plus 15 plus 
21. 

75 wires, 3 plus,9 plus, 15 
plus 21, plus 27. 

108 wires, 3 plus, 9 plus, 15 
plus 21 plus 27 plus 33. 

147 wires, 3 plus 9 plus 15 
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Fig. 8—Johnson & Phillips Triple Tandem Machine, A, B, C, Bobbin Carrying Cages. 


plus 21 plus 27 plus 33 plus 39. 
etc. 

(3) for 4 central wires: 

14, 30, 52, 80, 114, 154 wires, 
etc. 

(4) for 5 central wires: 

16, 33, 56, 85, 120, 161, 208, 
261 wires, etc. 

Abnormal Cabling's 

In addition to the above com- 
binations there are also abnor- 
mal cablings which are used for 


insulated multiple conductor 
cables, each conductor’ being 
separately insulated. Cables of 


this type are used in communi- 
cation. In this case the rule is 
observed as much as possible 
to increase the number of wires 


ally in cables of this description 
the outside layer alone is strand- 
ed, the interior wires being 
calculated and placed in a cer- 
tain determined sequence so as 
to obtain the form upon which 
the final layer is being wound 
or laid. This method is in cur- 
rent usage in England, in Ger- 
many and in the United States, 
where it is applied to medium 
power cables. 

This cabling may also be used 
for each element so as to obtain 
dissymmetric conductors such 
as shown, for instance in figure 
4; this figure represents a four- 
conductor cable comprising a 
neutral wire for the distribu- 

















Fig. 6 — Automatic 
bobbin machine cut- 
ting the wire in pre- 
determined lengths. 
A, guiding wire; B, 
bobbins; 
D, reel. 





C, meter; 








or elements from one layer to 
the next by 6. 
Sector Cablings 

In order to obtain, in a mul- 
tiple conductor cable, such as a 
3-phase current cable, for in- 
stance, the smallest possible 
diameter, the conductors may 
assume the form of segments 
having their edges rounded off 
as is shown in figure 3. Gener- 


tion of 3-phase current of low 
tension. 
Rectangular Cablings. 

The windings of electrical ma- 
chinery and transformers re- 
quire supple multiple conductor 
cables of rectangular shape. 
The process most used for manu- 
facturing these cables consists 
in cabling first the round con- 
ductors, then giving these round 








Fig. 9—Lavout of the 
high speed machine 
by Larmnth  show- 
ing the stranding ar- 
rangement. 
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Fig. 10—Olier High 
Speed Machine hav- 
ing 7 bobbins of 350 
mm dia. 1, 2, 3, 4, 
5, 6, 7 bo»bins. 








conductors the desired shape 
and cross-section. This method, 
however, entails a certain crush- 
ing of the wires, and in order to 
avoid this it becomes sometimes 
desirable to use the process 
described in connection with 
sector cables. In this case then 
all the layers are stranded in 
the same direction for electrical 
reasons. 


Flexible Cables 


For portable electric machines 
and for connections of electric 
motors cables of great flexibility 
are required. For their manu- 
facture, instead of using single 
wires of great diameter, it is 
customary to employ strands 
which assure the suppleness 
desired. For instance, a con- 
ductor of 128 sq. mm. cross-sec- 
tion which is normally cabled 
with 37 wires each of 21/10 may 
be replaced by a semi- supple 
conductor composed of 37 
strands comprising 19 wires of 
48/100 each. A high degree of 
suppleness may be obtained by 
using individual wires of 20 to 
30/100 for instance, and in seek- 
ing the most practical cabling 
combination for this cable such 
as for instance: 61 strands 
composed each of 43 wires of 
25/100 diameter. 

















Fig. 12—Larmuth Vertical Untwisting Ma- 
chine; A, bobbin-carrying cages, the bobbins 
being remeved; B, same with bobbins in place. 


Cabling Operations 
The cabling is done by means 
of cabling or stranding ma- 
chines. 
Bobbins and Spools—The wire 
coming from the wire mill is 
delivered in bundles ranging in 
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Fig. 11—High Speed Machine by Larmuth for 
bobbins up to 457 mm dia. A, open-work 
steel tube. 


weight from 10 to 65 kg. This 
copper wire must first be wound 
upon bobbins for feeding the 
cable machines. The operation 
of winding wire upon the bob- 
bins is performed upon special 
reeling machines. These ma- 
chines are mostly automatic and 
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judicious, as torsion or twisting 
of the wire is avoided. 

Cabling Machines, Machines for 
Untwisting and Cage Cab- 
ling Machines 

For cabling wires I mm. diam- 
eter up it is usual to use un- 
twisting machines. These are 
machines in which the motion 
of rotation of the cages receiv- 
ing the bobbins of individual 
wires is combined in such a 
way that the bobbins constant- 
ly assume a position in the same 


horizontal plane during the 
rotation of the cages. The 
relative immobility of the 


bobbins gives the untwisting 
effect. This motion is ob- 
tained either by an eccentric 
ring placed behind the cage A 
in Fig. 7, or by a series of gears 
of the same diameter. It is 
easily understood that the wires 
place themselves in a convenient 
position upon the draw-plate 
and are free from any exagger- 
ated twist. 

The type of machine most 
frequently used is the cage 
cabling machine which is gen- 
erally constructed for 6, 12, 18, 
24, 36, or 48 bobbins. Each one 
of its cages may form an inde- 
pendent machine, but usually 





Fig. 13 —- Larmuth 
Horizontal Machine 
without untwisting 
means, A, B, C, bob- 
bin-carrying plates. 























they comprise several bobbins 
for simultaneous reeling, as in 
figure 5. Figure 6 shows an 
automatic reeling machine which 
is provided with a device for 
measuring and cutting a given 
length of wire. For wires of 
greater diameter the reeling off 
is done upon squirrel cages. In 
this case the bundle of wire is 
placed upon cone D (Fig. 6) the 
mean diameter of which equals 
the outer diameter of the bundle. 

The wire is reeled off along 
the periphery of the bundle, 
which procedure is the most 


they are mounted in double 
tandem—6 and 12 bobbins—or 
triple tandem—12, 18, 24 bob- 
bins—which latter is the type 
most used. Figure 8 illustrates 
a cabling machine in triple tan- 
dem with 6 plus 18 bobbins. 

A machine comprising 6 plus 
12 bobbins permits the manu- 
facture of cables having 19 
wires. 

A machine comprising 12 plus 
18 plus 24 bobbins permits com- 
binations up to 271 wires, and 
this for the following reasons: 

The multiple cabling machines 
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Fig. 14—Brondel Vertical Cabling Machine 
without untwisting means; B, receiving bob- 
bins; D, bobbin carrying plates. 


are generally constructed for 2 
operations: 

1. The operation for succes- 
sive and inversed layers for 
normal cabling, namely: 

1 center wire, first layer to the 
right, second layer to the left, 
third layer to the right etc., the 
speed of each cage being calcu- 
lated for obtaining an increase 
of the cable lay at each succes- 
sive layer. 

2. The operation in tandem 
which permits the association of 
three or more cages of the same 
speed and in the same sense in 
such a way as to obtain the 
number of wires necessary for 
the layers of 30, 36, 42, 48 and 
54 wires. 

The cabling machine 12 plus 
18 plus 24 therefore permits the 
making in several passes of 
cablings up to 271 wires which 
is more than sufficient for cur- 
rent usages. 

High Speed Cabling Machines 

The cage machines using bob- 
bins of 400 to 500 mm. diameter 
have a considerable inertia 
when loaded. Furthermore, the 
speed of the cables is limited to 
120 rpm for the cages of 7 bob- 
bin and 60 rpm for the cages of 
24 bobbins. Therefore, these 
machines may be advantageous- 
ly replaced by so-called speed 
machines of which figure 8 
shows an example. In this ma- 
chine the bobbins are maintained 
in the same horizontal plane by 
means of a special equilibrium 
device. The bobbins are placed 
in series along the axis of the 
machine, the center of gravity 
of the bobbin carriers being 
slightly below the axis of rota- 
tion. 


= 


When the armature of the 
machine (discs connected by 
tie-bars or tubes forming a cage) 
rotates, the bobbins remain al- 
most fixed. The cabling wires 
are guided into the interior of 
the armature in order to be 
united at the head draw-plate 
after the last bobbin, in accord- 
ance with the arrangement of 
Fig. 9. The rotary system being 
in equilibrium, it is possible to 
obtain operating speeds superior 
to those of the cage cabling ma- 
chines. 

The high speed cabling ma- 
chines are constructed by means 
of discs strongly tie-barred by 
cross-pieces or steel tubes. These 
discs are supported by rollers 
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bins of 420 mm the following 
speeds may be obtained: 

With 6 bobbin machines, 540 
rpm. 

With 12 bobbin machines, 420 
rpm. 

With 18 bobbin machines, 340 
rpm. 

With machines serving for 
manufacturing small cables and 
having bobbins of 165 mm. di- 
ameter the following speeds 
may be obtained: 

With 6 bobbin machines, 1160 
rpm. 

With 12 bobbin machines, 980 
rpm. 

With 18 bobbin machines, 840 
rpm. 








Fig. 15—Brondel Ma- 
chine w:th fixed bob- 
bins and no untwist- 
ing means; A, bob- 
bin carrier; B, re- 
ceiving bobbin; C, 
driving pulley; D, 
fixed rack. 
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and the whole system is driven 
either by a belt in the center 
or at the end of the machine, or 
by gears and electric motor as 
shown in figure 10. 

A different type of contruc- 
tion of such a machine is shown 
in figure 11 (machine by Lar- 
muth) where a steel tube is used 
instead of the tie-pieces. In this 
case then the whole system is 
perfectly rigid and one has not 
to fear any torsion effects such 
as may sometimes be developed 
in very long machines contain- 
ing from 12 to 18 bobbins. With 
this type of machine using bob- 





Fig. 16—Cabling Machine having fixed bob- 

bin and no untwisting means, constructed by 

“Le Materiel de Cablerie’. A, bobbin; B, 
driving shaft. 


Since the operation of a ma- 
chine is a function of the cabling 
pitch and of the rpm of the 
cages one appreciates the real 
advantage of the high speed 
cabling machines in comparison 
with the ordinary cage cabling 
machines. However, it seems 
that the machine having 18 
bobbins is a maximum. For 
cablings above 37 wires and for 
supplementary passes one ought 
to employ cage cabling ma- 
chines. 

In a similar manner as in the 
case of the ordinary machines 
tandem arrangements are used 
for high speed machines. We 


are not in favor of this arrange- - 


ment which necessarily limits 
the production of the 6 bobbin 
cage. It is better to use each 
machine independently at its 
maximum efficiency. In the case 
of small cables one mode of con- 
struction comprises a group. of 


(Continued on nage 321) 
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The Preparation of Wire Rod 


for Drawing 


British practice in pointing, pick- 
ling and conveying of material 


HEN the raw material of 

the wiredrawer is received 
from the hot-rolling mill it is 
usually in the form of a coil (for 
all sizes up to 14 inch diameter). 
In special cases hot-rolled mater- 
ial is supplied in coil up to 1 inch 
diameter, but there are not 
many mills able to take hot-roll- 
- material in coil thicker than 
14 inch diameter. 


In the larger sizes and also in 
squares, flats and_ irregular 
shapes it is usual to supply the 
material in straight bars vary- 
ing from 10 to 20 feet in length 
according to the facilities of the 
mill in which the material is go- 
ing to be treated, the length de- 
pending upon annealing fur- 
naces, cleaning baths and draw- 
ing racks. 

In preparing the hot-rolled 
material for drawing the first 
operation is that of pointing the 
rods or bars so that they can be 
made to enter the tapered die. 
There are numerous methods of 
pointing: 

1. Probably the original, and 
certainly the most expensive 
and laborious method, was to 
heat the material on the end 
and hammer it on an ordin- 
ary blacksmith’s anvil. 


























Swaging pointer 


2. One method often adopted for 
irregular shaped bars is to 
heat in a furnace and ham- 
mer a point on by means of 
a Ryder hammer, the cresses 


ut 


. Another hot method of 


. For pointing 


By J. D. Brunton 


Bruntons, Musselburgh, Scotland 





in the hammer varying 
and becoming smaller 
each step. 


putting a point on, but 
one that can be utilised 
for fine wire only, is to 
heat the material in a 
flame and then draw it 
apart. An electrical, 
mechanical device has 
just been brought out 
which heats the wire 
between two points, the 
wire being then pulled 
asunder by means of a 
lever. It can be utilized 














for small wire up to No. 
14 gauge, but there is no 
reason why similar de- 
vices could not be made to 
operate with larger dimen- 
sions of wire. The disadvan- 
tage of this method is that 
there is always a certain 
amount of scrap. 

The other methods of putt- 
ing a point on are cold meth- 
ods, that is to say no heating 
is used in the formation of 
the point. 


. There are special machines 


for turning a point on, and 
this method is usually adopt- 
ed for large bars from 14 up- 
wards. 


. Swagers are sometimes em- 


ployed and these put on a 
very excellent point, but can 
be utilized for round material 
only. 

small round 
material, the most usual pra- 
ctice to-day is to use harden- 
ed steel rolls with grooves of 
various diameters cut in 
them. These can be either 
hard or mechanically operat- 
ed, and have an oscillating 
motion. This has the effect 
of rolling a point on, and the 


Ryder Hammer pointer 


material has to be turned 

through an angle of 90 de- 

grees while the point is being 
rolled. 

7. In dealing with irregular and 
intricate shapes, a point is 
very often obtained by im- 
mersing the ends of the bars 
for a night in a strong acid. 
By arranging the bars in a 
rack which is operated by a 
cam, they can be continually 

. raised and lowered in the acid 

so that a perfectly tapered 
point is obtained in confor- 
mity with the profile of the 
bar, a matter of considerable 
importance in drawing 
shapes. 

The above describes the met- 
hods of pointing large and small 
rounds and shapes which are 
most commonly used. Although 
the author has come across other 
methods, they are hardly worth 
mentioning as they are rarely 
used. 

Cleaning or Pickling 

Then follows the cleaning 
process to remove all the scale 
and oxide formed during the hot 
working of the metal, so as to 
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Pointing Rolls 


present a clean metallic surface. 
If this is not done thoroughly 
there will be great difficulty in 
maintaining the true shape of 
the die, as the scale not being 
of a ductile nature cuts it. In 
addition to this the scale or 
oxide is drawn into the metal, 
leaving an impression on it and 
a dirty surface which is very 
difficult to remove. 

It has been said by a number 
of wiremill managers that they 
consider the cleaning house the 
heart of a wiremill, and that un- 
less the various cleaning proces- 
ses, which have to be performed 
before the material is in a sat- 
isfactory condition for drawing 
through a die, are carried out in 
a very thorough manner the re- 
sulting product will never re- 
cover. This applies particularly 
to the initial cleaning, since any 
carelessness in the early stages 
will result in increasing difficul- 
ties in the later stages. 

The usual method of cleaning 
iron and steel is by immersion 
in either hydrochloric or sul- 


phuric acid. Hydrochloric acid. 


is generally used cold, and it has 
been found that, when the den- 
sity of a bath is about 20 degrees 
(Twaddle), owing to the pre- 
sence of chloride of iron it works 
more satisfactorily than a fresh- 
ly made up bath. It is usual to 
employ what is commercially 
known as ‘Marine acid’, some- 
times called ‘Muriatic acid’. In 
selecting the marine acid, it is 
important to see that it contains 
as little arsenic as possible. 


“¢ 
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If there is a large percentage 
of arsenic in the acid, a film of 
this is deposited on the wire 
which prevents the material 
drawing what is known as ‘level 
ended’, that is to say it prevents 
the wire from being the same 
size at both ends of the piece. 
A good method of dealing with 
this arsenic trouble is to use the 
fresh acid bath for cleaning the 
cheaper grades of wire only. In 
time the acid becomes freed of 
arsenic and the bath is then in 
good condition for cleaning high 
grade wire. 


The advantage of using cold 
marine acid is that the material 
can be left in the acid for a con- 
siderable length of time without 
injury, and ten or fifteen min- 
utes more or less does not seem 
to affect the steel, a matter of 
importance, particularly in deal- 
ing with fine wire in coil where 
time is essential to permit the 
cleaning of the inner layers. 
This method of cleaning, there- 
fore, is used for high grade steel 
wire. Another reason is that the 
subsequent process of coating 
seems to be facilitated by using 
this method. The tanks mostly 
used for cold marine acid are 
made either of wood or of stone 
and when made of wood are us- 
ually of an oval formation. The 
dimensions of a wooden vat, with 
a rough sketch of same, are 
given below. 

Occasionally marine acid pick- 
ling baths are used hot so that 
an increased output may be ob- 
tained, but the use of hot baths 
is not to be recommended in 
dealing with fine wire because 
the cleaning action is then too 
rapid and the outer laps of the 
coil are cleaned. Moreover, 
it is not advisable to heat 
hydrochloric acid above 100° 
F. because it is a gas dis- 
solved in water and is read- 
ily driven off above this 
temperature. When marine 
acid is used for pickling, there- 
fore, heat should be applied only 
during very cold weather or 
when the bath is nearly spent, i. 
e. when its specific gravity is so 
high that the addition of fresh 
acid has little or no effect. At 
this stage it is advisable to in- 
troduce some live steam, which 
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not only heats the bath and thus 
makes it more active, but also 
lowers its density. By the grad- 
ual application of heat in this 
way the liquor can be used for 
cleaning wire until its acid con- 
tent is reduced almost to zero, 
whereas if a bath be emptied 
when it no longer acts at the 
normal temperature there is a 
considerable wastage of acid. 
Sulphuric acid or vitriol is used 
both hot and cold, but more com- 
monly in the former condition, 
and is generally employed for 
the lower grades of steel. It is 
usually contained in a_ stone 
tank or in a wooden tank lined 
with sheet lead, the sheet lead 
joints being burned. The temp- 
erature at which this acid should 
be used is approximately 70° C. 
and heat may be applied either 
by means of a steam pipe pass- 
ing through the bath or by the 
direct introduction and conden- 
sation of live steam. The use of 
vitriol is said to produce a 
brighter surface on the wire 
than is the case when marine 
acid is used. This is certainly 
true when it is used cold but 
only in a hot bath if the wire is 
removed at a critical moment. 
When a particularly bright sur- 
face is required on wire it is, 
therefore, usual to employ a cold 
sulphuric acid bath in pickling. 

















Acid vat. Internal dimension: 7’ 6” long x 
4’ wide x 4’ 6” deep. Top line about 8” 
above floor level. Puddle lining outside on 
sides and hottom 4 to 5” thick. Brick side 
walls 9” thick. Bottom: Bricks on edge. 


The use of sulphuric acid for 
pickling is more general in the 
States than in this country but 
its use, although more expensive 
in Great Britain than that of 
marine acid, is increasing for 
thick hot rolled rods and bars 
because of the greater rapidity 
of its action. Recently, more- 


over, certain substances have 
been introduced to the pickling 
baths which act as “inhibiters” 
or restrainers and prevent the 
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serious attack of the acid on the 
steel without greatly retarding 
the removal of scale. By using 
such a substance the steel can 
be rapidly and_ thoroughly 
cleaned in strong, hot, vitriol 
baths, and a foam is produced 
on the surface of the liquid 
which acts as a blanket, keeping 
down the obnoxious fumes. 

In dealing with the heavily 
scaled hot rolled wire rods de- 
livered in coil, there is no doubt 





Grasshopper crane. 


that pickling in hot vitriol baths 
is the simplest and most expedi- 
tious method, while coils of fine 
high grade wire are more suit- 
ably cleaned in cold hydrochlor- 
ic acid baths. In the manufac- 
ture of high grade spring wire 
and tool steel wire the wire- 
drawer, after removing his wire 
from the acid, used to scour it 
with sand, hanging the wire be- 
tween two pegs and going over it 
very carefully with wet sand so 
as to get rid of all black marks. 
Banging the wire and sluicing 
with water alternately is also a 
method practised by many wire- 
drawers and mechanical bangers 
where coils of wire are put on 
a long stick which, operated by 
a cam is allowed to fall suddenly 
on to a stone, are used in some 
mills where a particularly bright 
surface on high grade wire is 
required. The use of these, how- 
ever, is now rendered almost 
unnecessary by the introduc- 
tion of restrainers to the pickl- 
ing bath. When such a sub- 
stance is used the wire may be 
safely left in the pickle until 
thoroughly clean and bright, no 
black scum being left on the 


wire since the steel is not seri- 
ously attacked by the acid. 

In large wiremills, where a 
big tonnage is produced and sul- 
phuric acid is used for the clean- 
ing process, sulphate of iron is 
produced (copperas). This is 
prepared by taking the acid 
which has become rich in iron 
and putting it into large, flat 
tanks with scrap wire; as this 


_ evaporates copperas crystals are 


formed, which, as a rule, are re- 
dissolved and re-crystallized so 
as to produce pure sulphate of 
iron. This sulphate is valuable 
for agricultural purposes, for 
weed killing, and is also used as 
a blood purifier for live stock. 

The material is lifted and low- 
ered into the tanks by means of 
pulley blocks, electric or hand 
operated, or by an apparatus 
known as a “grasshopper” crane. 

Grasshopper Crane 

This enables the material to 
be handled quickly, and lifted in 
and out of the tanks with the 
least exertion to the operator, 
thus permitting him to ascertain 
if the material is thoroughly 
cleaned. 

When the coil of wire is taken 
from the acid tank it is usual to 
blow water on it under high 
pressure. This helps to remove 
any scale there may be adhering 
to the metal and to cleanse it 
thoroughly from all sludge or 
dirt which may have come out 
with it from the acid tank. 

In addition to pickling by 
acids, methods of breaking off 


the scale by electrolysis have 


recently been tried, the wire be- 
ing made the anode or cathode 
of an electric circuit, but these 


Pickling bath in a 
British plant. 
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are as yet in the experimental 
stage only and are still more ex- 
pensive than cleaning by acid. 

In dealing with very large 
quantities of wire some of the 
mills in the United States of 
America have put up a continu- 
ous cleaning plant. However, for 
producing high grade material 
this method is not adaptable. It 
has also been found that one 
wire rod requires a longer time 
in the acid than another, owing 
probablyto different rolling tem- 
peratures and the many other 
processes it may have had to go 
through. Even the quality of 
the steel has an effect upon the 
time required for cleaning, so 
that the continuous process is 
adapted for the cheaper grades 
of fencing wire only, where a 
large tonnage is required, and 
where the size, roundness and 
finish of the wire are not of 
paramount importance. With 
the cheaper grades, such as or- 
dinary fencing wire, all that is 
now necessary before drawing 
is to dip the rod into hot lime 
and dry it. When wire with a 
bright surface finish is required 
cold lime must be used instead 
of hot. 


After the wire has been thor- 
oughly cleansed and freed from 
scale, the next step to be taken 
depends upon subsequent opera- 
tions and on the grade of wire 
required. 

High tensile wire, such as is 
used in the manufacture of 
ropes, must receive a number of 
passes through the drawing die 
and it is important to have an 


(Continued on page 319) 
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The Galvanization of Iron and 


In this and the two preceding 
installments (Wire & Wire Prod- 
ucts (July-August 1927) the 
author first treats the manufac- 
ture of metal coatings on wire, 
mentioning briefly the copper- 
ing process, and discusses at 
length the various zincing pro- 
cesses, such as hot-zincing, dry- 
zincing, and galvanic zincing. 
He attempts to point out the sig- 
nificance of the ferruginous- 
zinc-alloy-zone and illustrates 
various methods to check this 
undesirable by-product. The 
danger points of the various 
processes are also mentioned 
and suggestions are made how 
to avoid them. In conclusion, he 
treats the testing methods for 
hot- and electro-zinced wire. 





Testing of Zinc-Coatings and 
Their Influence Upon the Ma- 
terial of the Zinced Wire 


It sometimes is important to 
know whether the merchandise 
under consideration has been 
hot-zinced, sherardized, or gal- 
vanized. The test is relatively 
easy as hot-zincing always forms 
a layer of ferruginous-zinc-alloy 
between coating and iron while 
the latter processes produce 
pure coatings. Speer, Winter, 
and Fleissner investigated the 
efficiency of the various tests 
and Winter devised a very ad- 
vantageous method to recognize 
the ferruginous-zinc-alloy lay- 
ers by means of metallographic 
analysis. He coppers the zinc- 
surface under low voltage in a 
light solution of copper-calcium 
cyanide and covers the wire 
—treated to prevent further 
solution of zinc—with the easily 
melting alloy of Rose. The cross- 
section of the wire is then dip- 
ped into alcoholic hydrochlori- 
ec acid and shows—counting from 
the surface to the center—Rose- 


Steel Wire 


PART. III 


Testing of zinc coatings 


By H. Altpeter 





Fig. 10—Zincing and 
tinning trough. 




















metal, copper, zinc, ferruginous- 
zinc-alloy, and iron. Figure 8 
shows on the lower edge Rose- 
metal, the zinc-layer being in 
between. The darker ferrugin- 
ous-zinc-alloy zone on the mar- 
gin, too, can be easily recogniz- 
ed. The ferruginous-zinc-alloy- 
zone, however, can not be dis- 
tinguished as the wire has been 
galvanized. Bauer recently de- 
veloped a new recognition meth- 
od. This process is based upon 
the observation that iron can be 
but very slowly diluted in ar- 
senic solution which contains 
sulphuric acid, while the pure 
zine and the intermediate ferru- 
ginous-zinc-alloy-zone is under 
turbulent evolution of hydrogen 
rapidly decomposed. The zinc- 
quantity, too can be determined 
by the same process. The test 
is reliable as the presence of 
lead and iron in the bath indi- 
cates hot-zincing, while the lack 
of these two metals proves that 
the wire has been galvanized. 
The lead-percentage can be de- 
termined by testing the wire in 
a solution of ammonium salt. 
The applied zincing process as 
such—hot-zincing or galvaniz- 
ing—, as well as the actual prop- 
erty changes of the zinced ma- 
terial, determine the quality of 
the finished wire. 


We shall now discuss the ef- 
fect of the various zincing pro- 
cesses upon the wire substance. 
Brittleness as a consequence of 
pickling is a phenomenon that 
enters into hot-zincing as well 
as into electro-zincing as both 
processes necessitate the dip- 
ping of the wire in acid solu- 
tions. Prolonged and _ intensi- 
fied heating (up to temperatures 
of 120°C) can offset the unde- 
sirable effects of pickling and 
recover the original properties 
of the wire. 

The intense heating that is 
connected with hot-zincing has 
a more severe effect upon the 
wire-substance than mere gal- 
vanizing. Hot-zincing, however, 
can produce just as good a coat- 
ing as galvanizing provided the 
process is properly performed. 

Decreased tensile strength is 
the most common phenomenon 
in connection with hot-zincing, 
especially if the treated wire 
has not been annealed. Chie- 
fly thin and light wire is 
subject to this damage as the 
heat of the boiling bath can 
easily penetrate its substance. 
The decrease in tensile strength 
usually is accompanied by an in- 
crease in elongation. Hot-zinc- 


ing effectuates a decrease in 
(Continued on page 324) 
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ed. On coppered Boxmakers’ 
wire, the copper plating some- 
times flakes off causing no 
end of trouble. The flakes are 
usually very fine, almost a dust. 
They quickly clog up the stitch- 
ing machine and have been 
known to fly off in the air where 
they have got into the operator’s 
eyes, attaching themselves very 
firmly to the eyeball and causing 


Characteristics of 
Stitching Wire 


Requirements and tests that 
good stitching wire must meet 


By J. B. Green, M. E. 


Research Dep’t, Chicago Steel & Wire Co. 
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HE uses to which stitching > sort of stitching wire to furnish. 


wire is put are more varied 
than is generally imagined. 
Nearly everyone is familiar with 
it in connection with magazine 
and pamphlet binding. It is also 
used on leather and celluloid 
novelties, paper fans and the 
like. Millions of little books of 
paper matches are stitched with 
this wire every year. It is used 
in the manufacture of mattress 
tufts and arm bands in the form 
of a tightly clinched circle stitch, 
Calendar pads are generally wire 
stitched. Quantities of paper 
cartons, suit boxes, solid and 
corrugated fibre shipping con- 
tainers are assembled by wire 
stitching. The paper toy in- 
dustry uses it and it is some- 
times employed to seal paper 
bags. Butter dishes are almost 
invariably found to have a wire 
stitch at each end, and the wire 
stitching is the usual means of 
making up berry baskets as well 
as a very great variety of fruit 
and vegetable crates and boxes. 
Every year finds new uses dev- 
eloped for this wire and many 
different sizes, tempers, shapes 
and finishes are required to meet 
all these demands. 

On account of the varied use 
of this wire, quite a number of 
different names have been em- 
ployed to designate it. It is 
variously known as Bookbinders’ 
wire, Boxmakers’ wire, Stitching 
wire, Stapling wire, Stay wire, 
and, in addition, it is often called 
by some name indicating its use 
as Berry Basket wire, etc. To 
avoid confusion, it is probably 
best to call it all “Stitching 
Wire”. No one consumer puts 
this sort of wire to all its various 
uses so that the buyers name to- 
gether with a description of the 
size and finish, generally tells 
the manufacture the particular 


Until a list has been carefully 
made, few persons realize how 
many factors affect the quality 
of stitching wire. There are 
fifteen important ones and 
several minor ones. It might be 
well to discuss a few of the 
minor ones first, more or less in 
a group, and then treat each of 
the important ones separately. 
Slivers sometimes are found on 
the wire itself and these origin- 
ate when the steel is cast in the 
ingot. Usually slivered steel 
cannot be successfully drawn so 
seldom does it get to 
the user of stitching 


considerable suffering. The 
source of this trouble lies in the 
solution the wire mill uses to 
coat the steel wire with copper. 
This solution must be kept prop- 
erly acid. If allowed to become 
neutral or alkaline, the copper 
will not adhere firmly to the 
wire. These three illustrations 
serve to show in a general way 
some of the factors which may 
at times affect the quality of 
stitching wire. The more im- 
portant factors will now be taken 
up one at a time. 

Gauge:—All round stitching 
wire and the flat sizes usually 





wire. More often 
slivers are put in 
the wire by the 
stitching machine 
itself. , Alternate 
hard and soft por- 
tions in the wire are 
caused by uneven 
annealing in the 
wire mill. One side 
of a large coil will 
be heat treated in 
such a way that the 
crystal of which the 
steel is composed 
grow larger on one 
side of the coil than 
on the other. The 
larger the crystal, 
the softer the wire. 
Such unevenly an- 
nealed wire will 
show points of 
maximum hardness 
and softness at re- 
gular intervals al- 
ways five feet or 
more apart along 
the length of the 
wire. The distance 
apart represents the 



































length of one turn 
of wire in the coil 


when it was anneal- ‘Pit#! , Middle: 


Fig. 1.—Top: Stitching wire entirely free from tendency to 


Slight spiral. Bottom: Pronounced spiral. 


Wire turns on side when placed on flat surface. 
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called Bookbinders’ sizes are 
generally specified by gauge 
number while the flat Box- 
makers’ sizes are designated in 
decimals of an inch. When 
gauge numbers are used, the 
American Steel Wire gauge ap- 
plies and this is different from 
the Brown and Sharp Gauge 
used for measuring copper wire. 
It often happens that the for- 
mers in a stitching machine are 
made exactly the gauge of the 
wire that is supposed to be used 
with them. This means that, 
if a true gauge wire were used, 
it would be a driving fit and 
would not pass easily through 
the formers. On this account, 
it is customary to furnish wire 
just a little scant of the true 
gauge. Trade custom has 
brought about one exception to 
this and that is in the case of 
No. 25 round wire which is fur- 
nished full gauge or a little over. 
In the case of what are known 
as Flat Bookbinders’ sizes, some 
machine builders have deliber- 
ately scanted the formers below 
even the true gauge. This 
practice persists today but 
it originated many years ago 
and no doubt was instituted to 
force the user of stitching wire 
to purchase his wire from the 
same source he received his 
machine. This source knew that 
the former were scant and was 
prepared to furnish an especially 
scant wire, while wire furnished 
by others to the true gauge or- 
dered would be too large, would 
jam and appear to the user to be 
soft and of inferior quality. Any 
advantage which the machine 
builder might have got at the 
time was temporary at the best 
because wire manufacturers did 
not find it difficult to discover 
what had been done and quickly 
adapted their standards so that 
the especially scant wire would 
be furnished when the sizes in- 
volved were ordered. The table 
in the back of this book most 
nearly represents the _ best 
American standards for gauge 
today, although some wire man- 
ufacturers may vary slightly 
from this especially as regards 
the allowable tolerance. Modern 
stitching machines are often so 
delicately and accurately built 


that very small differences in the 
gauge of the wire used will either 
cause it to jam or fail to punc- 
ture the work properly. For this 
reason, a micrometer should be 
used to gauge stitching wire as 
it is the only means delicate 
enough. 

Spirals:—In the final winding 
of stitching wire, it often hap- 
pens that the strand is not fed 
perfectly straight into the spool 
or coil. The wire thus not only 
receives the curvature of the coil 
but also a slight curvature to one 
side or the other. If several 
turns of wire wound in this man- 
ner are removed from the spool 
or coil, it will be found that, in- 
stead of lying dead when placed 
on a smooth surface such as the 
fioor, they will show a tendency 
to spiral. This tendency may be 
only very slight and really of no 
consequence or it may be so 
marked that the wire appears 
like a_ spring. In Figure 
10, three pieces of wire are 
shown, one which lies per- 
fectly dead, another with the 
end tending to curl up very 
slightly, and the third with such 
a pronounced spiral that it lies 
naturally on the side. The 
straighteners on most stitching 
machines are designed only to 
take out the circular curvature 
but not this tendency to spiral 
and so wire in which this wind- 
ing fault is very marked will not 
give satisfactory results in use. 
A tendency to spiral is the cause 
of another trouble, tangling. 
Often the stitching machine is 
not properly adjusted and the 
wire on the spool or coil while 
unwinding is allowed to over- 
run. If the wire is so wound 
that it lies perfectly dead, 
this over-running is not of 
much consequence, but if the 
wire has a_ tendency’ to 
spiral, the over-run turns swing 
sideways as well as out from the 
body of the coil then the next 
jerk of the feed mechanism pulls 
an under turn down on an outer 
one, this locks the wire so that it 
will not further unwind and the 
operator says the wire tangles. 
Nearly every operator has found 
that some wire tangle more than 
others and this tendency to spiral 
is the cause. Sufficient tension 
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a b Cc 
Fig. 2—A.—side bow. B.—kink. C—side 
lumps on marrow flat wire. 
on the spool or coil is the only 
remedy the operator has to 
overcome this. If tension can 
not be applied strong enough to 
do it, the wire must be sent back 
to the manufacturer for respool- 
ing. In testing wire for spirals, 
care must be taken in removing 
the turns from the coil or spool 
not to introduce any bends or 
curvatures. The object of the 
test is to determine the curva- 
ture in the wire as it is received 
so it is evident that if new ones 
are introduced in removing the 
turns the test will be meaning- 
less. If the wire to be tested is 
in Spooless form, mount the coil 
on a holder first, then lay the 
holder or spool flat on a table 
top. Loosen the end and allow 
several turns to over-run. Grasp 
these turns with both hands and 
remove them carefully over the 
flange of the holder or spool. 
Cut these turns free from the 
rest of the wire and put them 
carefully on a flat surface. 
Perfectly wound wire will lie 
absolutely dead. If not quite 
perfect, one end will turn up 
slightly. This is still usable. 
However, if the end turns up 
sharply or the whole coil natu- 
rally turns on its side and opens 
up like a spring, it is practically 
impossible to put enough ten- 
sion on the spool when in use 
on the stitching machine to get 

satisfactory results. 

Natural Circle :—When wire is 
wound on a spool or into a coil, it 
tends to take the natural cur- 
vature of whatever it is wound 

(Continued on page 313) 
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Spiral Wire in Tire 


New patent forinner tube provide 
flexible wire reinforcement 


for 


HE invention of D. M. Wiegel 

of a tire construction in 
which the internal air pressure 
is resisted by flexible wires and 
the rubber of the miner tube was 
first refused patent by the ex- 





Inner air tube made of rubber within which 
flexible wires are inbedded to carry the load. 


aminer. This decision was sub- 
sequently reversed by the exam- 
iners-in-chief. 

The construction provides 
wires which in addition to the 
air pressure also take the loads 
and strains imposed upon the 
tire when in use. The tire is de- 
signed to be highly flexible and 
is not subject to internal friction 
between adjacent load carrying 
wires. 

Pneumatic tires, as now gen- 
erally used, comprise (a) an in- 
ner air tube (b) a casing. The 
casing is comprised of three 
main parts, viz—the body por- 
tion made of rubber; the bead 
portion; being the two side 
beads which hold the casing to 
the rim; and the carcass usually 
made of cotton fabric, or cotton 
cord, which is anchored round 
the bends. This carcass consti- 
tutes the flexible load carrying 
and strain resisting structure. 
The body portion merely serves 
as a protection to the carcass. 

Such tires are defective and 
ill adapted for the purpose they 
serve. The thick plies of cot- 
ton that go to build up the car- 


cass are not as flexible as neces- 
sary. The said carcass is built 
up of many layers held together 
by rubber adhesion, and finally 
the body of rubber is adhered to 
the top layer. These are ail 
liable to pull apart, due to strains 
and stress when the tire is in 
use upon roads and usually sep- 
aration of these various layers 
takes place. 

The carcass is also liable to 
quick deterioration due to mois- 
ture entering through cuts in 
the rubber of the body portion. 

One object of the present in- 
vention is to make a casing with 
a bead portion but without a 
carcass. That is to say, a casing 
of rubber, or rubber compound 
and beads only. 

The new tire does not trans- 
mit load, strains and stress to 
the beads. 


It has an inner tube of a ho- 
mogenous mass of rubber and 
metallic wires and one in which 
each wire may flex independent- 
ly of the other wires, and in 
which the flexing of the wires 
will be localized within the re- 
gion subject to. flexure. Other- 
wise stated, one object of move- 
ment is transmitted from wire 
to wire, or to any other portion 
of the tire when a certain part 
of the. tire, or a certain wire or 
wires is subject to flexure. 

Various attempts have been 
made to use flexible wire in the 
manufacture of tires, but in all 


these proposed constructions 
certain disadvantages have 
4 
sty /0 








Rubber strips with wire embedded. 


arisen which have made such 
tires uncommercial and unsatis- 


factory. It may be pointed out 
that a tire made in accord with 
this invention has no interlock- 
ing connections between adja- 
cent wires nor are wires supple- 
mentary to canvas fabric. The 
present construction is directed 
to provide for complete freedom 
of movement of the wires un- 
impeded by any connection with 
adjacent wires. It is also direct- 
ed to eliminate load and strain 
transmission to the bead and 
to any anchorage at the beads 
or to any uneven motion upon 
the wires that might tend to di- 


1 12. 
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Fig 9K 


Fat 


Showing construction of the tube of rubber 
strips with embedded wires. Successive layers 
are wound in opposite directions. 


rect the bending of the wires 
along any particular line. It is 
also intended to protect the most 
costly and most important part 
of the tire, that is to say, the 
carcass, and provides for a car- 
cass independent of the casing, 
so that a cheap casing can be 
constructed and when worn out 
be replaced as coverings to the 
more expensive carcass. 


Patent Granted. 


After reconsideration of the 
above invention by the examin- 
ers-in-chief the claims of the 
patent were granted, thus re- 
versing the first decision of the 
examiner. The reasons for al- 
lowing the claims were stated 
by the examiners-in-chief as 
follows: 


(Continued on page 318) 
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ie These Machines Go Into Production at §—R 
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Patented June 3, 1924—May 12, 1925—others pending 3 to 4 Blocks (frerage 


All Ball or Roller Bearings No. 14 to 191191400. 

No Differential Gearing. No. 14 to 28 
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w—Reducing Overhead-Increasing Production!! 


jry, Intermediate __ Double 8-Draft Fine Wire: Wet 


3, fh or low carbon wire. 
ks (average Operator. 

6 Block 2- a : 
4181400 Ibs. per block. ocks to Average Operator, 22-33, 8-hole, 660 Ibs. per day 


5181100 Ibs. per block. of ten hours. 


Many thousands of these heads in operation 


No. 22 to 36. High or low carbon wire. 


thifjroved model in operation 
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HIGH SPEED STRANDING MACHINERY 
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Suspension in Suspense 


S we go to press, it is an- 
nounced that bids for what 
will be the longest suspension 
bridge in the world, the Hudson 
River bridge at New York, will 
be opened Oct. 3. The propos- 
ed designs for the bridge have 
been occasion for much heated 
controversy. The disputed point 
was the form of suspension to 
be used. One party of interest- 
ed manufacturers urged the de- 
signers to call for a chain of 
forged and heat treated eye- 
bars, while another group pre- 
ferred wire cables. The outcome 
of the dispute is that bids are 
asked on two separate designs. 
However, the choice of the 
cheaper construction will be a 
dubious solution to the problem. 
Though the designing engin- 
eers disagree as to the relative 
superiority of the two types of 
construction, past experience is 
much in favor of wire cables. 
The larger bridges in America, 
for instance, the Delaware 
River, Manhattan, Williams- 
burgh and Brooklyn, are all wire 
cable suspension bridges where- 
as the use of eyebar suspension 
in long bridges is comparatively 
new. For a bridge of the size 
of the proposed Hudson River 
span, it would be best to use ma- 
terial with tested record of 
service. 

There are, in addition, advan- 
tages inherent in the wire. Its 
uniformity, for instance, and 
high physical properties develop- 
ed in cold working. The discus- 
sion in a recent article publish- 
ed in Wire & Wire Products has 
shown the very satisfactory 
properties of wire in the Dela- 
ware River bridge. In fact, we 
are informed that as a result of 
tests made during the construc- 
tion of that bridge, the average 
tensile strength specified for the 
Hudson bridge is 5000 lbs., more 
than for the Delaware River 
bridge. 

The fact that for a given 
strength the eyebar suspension 


is heavier than the wire cable 
is worthy of consideration. It 
is estimated that the weights of 
metal in the two designs are 
271,080,000 Ibs. and 195,800,000 
lbs. respectively. 

Finally, we might mention the 
fact that whereas there is but 
one company equipped to manu- 
facture the required tonnage of 
eyebars, there are three which 
could supply wire for cables. 





Towards Better 
Salesmanship 


ORE and more manufactur- 

ers and jobbers are realiz- 

ing the importance of direct con- 
tact with the customer. They 
justly feel that there is more 
to the transaction than the pur- 
chase and sale of products. How- 
ever satisfying this formal phase 
of the business may be, it never 
compensates for the absence of 


a more personal and individual 
interest in the customer’s prob- 
lems. 


To this end many manufac- 
turers now require of their 
salesmen a more than superfi- 
cial knowledge of their products. 
The man with a technical knowl- 
edge of the wire or wire product 
he sells will not only be able to 
give greater satisfaction to the 
buyer in promptness and accur- 
acy but is able to assist the cus- 
tomer in selecting the variety 
of products best adapted to his 
needs. 


Through such men a distribu- 
tor can render individual service 
to buyers and may in some cases 
bring his research force to bear 
on special problems raised in 
the customer’s plant. In the 
long run, the expense involved 
in such service is more than re- 
paid through the resulting ex- 
tension of the market and 
through the trust of the trade. 





Manufacturers Move to 


Standardize Chain 


A survey of the production 
and sales of jack chains, the 
small link chains used in various 
articles such as _ pocketbook 
handles and the like, was decid- 
ed upon at a meeting of repre- 
sentatives of industries using 
this commodity held in the De- 
partment of Commerce August 
25 with P. H. Dunn, simplifica- 
tion specialist of the Simplified 
Practice Division, presiding. 

It was agreed, Mr. Dunn 
stated orally, that there was an 
excess in the varieties and sizes 
of jack chains, 10,000,000 feet 
of which are used annually in 
this country in the manufacture 
of toys and novelties. Many of 
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these could be eliminated, he 
said, since they constitute only 
a small percentage of the whole 
demand. 


Those who attended the pre- 
liminary conference with Mr. 
Dunn constituted themselves 
the committee to conduct the 
survey which is to lead to ten- 
tative simplified practice recom- 
mendations. The survey will in- 
clude the use of plumbers, safe- 
ty, ladder and register chains, it 
was stated. The Committee will 
comprise: A. B. Way, of the Tur- 
ner & Seymour Mfg. Co., Tor- 
rington, Conn., who also repre- 
sented Sargent & Co. New 
Haven, Conn.; Charles C. 
Swartz, H. & O. Chain Co., Nor- 
walk, Conn.; John S. Black, Cor- 
bin Screw Co., Bridgeport, Conn., 
and E. J. Trevethan, American 
Chain Co., Bridgeport, Conn. 
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Wire Cable Specifications for 
Proposed Hudson River Bridge 


TEEL for main cable wire 

must be analyzed from a 
test ingot poured from each melt 
and must not have more than 
0.85 per cent carbon, 0.04 per 
cent phosphorus and 0.04 per 
cent sulphur. Wire billets must 
weigh at least 225 lb., and be 
free from surface defects which 
will produce seams. Cable wire 
before galvanizing shall meas- 
ure 0.192 in., plus or minus 
0.003 in., drawn in single lengths 
not less than 2000 ft., and cap- 
able of coiling cold, without sign 
of fracture, around a rod 114 
times its diameter. It shall be 
galvanized in a bath containing 
99.75 per cent pure zinc, con- 
taining not more than 0.03 per 
cent iron. After galvanizing the 
average gage must be increased 
0.005 in. over the bright wire. 
Coiling drums must be 5 ft. in 
diameter. 

After galvanizing the wire 
shall show the following physi- 
cal properties: Tensile strength, 
at least 220,000 lb. per sq. in. of 
gross cross section (determined 
at the point where elongation is 
0.70 per cent in 10 in.). Any 12 
consecutive tests must average 
5000 lb. higher in ultimate and 
3300 Ib. higher in yield point 
than the above. 





URING 1928 The American 

Cotter Pin Co., of Ellwood 
City, Pa., plans to add a one- 
story addition. 





HE Maring Wire Co., Muske- 

gon, Mich., manufacturers 
of magnet wire and other wire 
products, has awarded the con- 
tract for the construction of a 
two-story building. The cost 
will be $100,000. 





DDITIONS to the plant of 

the Appleton Wire Works, 
Appleton, Wis., will be started 
shortly. It is estimated the cost 
will reach $35,000. 


COMMITTEE representing 

creditors has taken charge 
of the interests of the Belford 
Steel & Wire Co., Ironton, Ohio. 
The nail and wire mill is already 
in operation and other units will 
follow. 





HE Cyclone Fence Coa., 

Waukegan, IIll., is building 
an $18,000 addition to their 
plant. 





HE Illinois Wire & Cable Co., 

Chicago arid the Chicago In- 
sulated Wire & Mfg. Co., have 
consolidated under the name of 
Inland Wire & Cable Co. Nego- 
tiations for the addition of an- 
other plant to the consolidation 
are under way. 





HE American Steel & Wire 

Co., Anderson, Ind., have 
asked for bids on a new one- 
story addition. This is to be 
equipped for the production of 
welded fabric steel wire and will 
cost in excess of $500,000 with 
machinery. 





HE Standard Tube Co., 
Woodstock, Ont., manufac- 
turers .of wire fencing, etc., is 
starting an addition to its plant. 





Wire Used in Weaving 
Machinery 

GREAT deal of wire is used 

in shuttles and bobbins, in 
weaving machinery. Included 
in these parts are: spring grips 
of spring steel .80-.90 C cold roll- 
ed or .50-.55 C high manganese 
tool steel. A total of .11 lbs. are 
used per shuttle. Also bobbin 
rings, three of each of .65 C steel 
wire tempered, in some cases 
hardened. No. 12 wire is used, 
15 in. diameter, with a tolerance 
of .002 in. The weight is 8 lbs. 
per 1,000 or 24 lbs. per 1,000 
bobbins. Thus, the 50,000,000 
bobbins manufactured yearly 
call for 600 tons of this wire. 
There are approximately 750,- 
000 shuttles made and put into 
service each year. So the wire 
in both shuttles and bobbins, all 
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more or less. special in size, 
chemical content and method of 
handling, amounts to slightly 
less than 800 tons a year.— 
From one of a series of articles 
on Large Uses of Steel in a Small 
Way, Iron Trade Review, Cleve- 
land, June 2, 1927. 





. WILLIAM BRUMMELER, 

prominently identified with 
the mattress and spring manu- 
facturing business for many 
years, has been appointed man- 
ager of the Marshall Company, 
a division of the National Spring 
and Wire Company, of Grand 
Rapids, Michigan. 

This company, manufacturing 
the widely known Marshall Mat- 
tress, was recently re-organized 
and is going ahead with plans for 
an increasing business with an 
excellent outlook for the future. 

Mr. Brummeler, an_ active 
member of the wholesale divis- 
ion of the Grand Rapids Cham- 
ber of Commerce, was secretary 
and sales manager of the Grand 
Rapids Bedding Company for 
nearly fifteen years, resigning 
position with that company re- 
cently. 





Characteristics of Stitching 
Wire 
(Continued from page 308) 
on. Stitching wire, however, is 
reasonably stiff and the natural 
circle thus taken is never quite 
as small as that of the hub on 
which it is wound. The stitch- 
ing wire manufacturer, by putt- 
ing a reverse curvature in the 
wire as it is wound, can control 
the diameter of the natural cir- 
cle, it being possible to go so far 
as to make the wire come off the 
coil with a tendency to form a 
circle opposite to the natural 
one. Most stitching machines are 
equipped with a device for tak- 
ing the natural circle out of the 
wire as it is fed into the stitch- 
ing head. This device can be 
set to take out most any degree 
of circle but, when once set, it 
will not operate satisfactorily if 
the diameter of the circle chang- 
es to a marked degree while the 
coil or spool is being used. It 
is easy to’understand that the 
natural circle will be larger in 
diameter in the turns taken from 
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Full information on request 


CHAS. KOEGEL & SONS CO. 


Holyoke, Mass. 
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the outside layers of the coil or 
spool than the inside ones down 
near the hub. Experience in- 
dicates that, if the natural circle 
from the outside layers is about 
18” in diameter, that of the in- 
side layers will not be less than 
12” in diameter, and that one 
setting of the straighteners on 
the stitching machine will take 
care of this variation. The dia- 
meter of the natural circle can 
be tested at the same time and 
and in the same manner as for 
spirals. Sometimes the natural 
circle is really not a circle at all 
but an oval or other irregular 
shape. This is due to an uneven 
winding tension in the mach- 
inery used by the stitching wire 
manufacturer. In such wire, the 


natural curvature varies widely 
throughout the course of each 
single turn and it is evident that 
the stitching machine straight- 
eners cannot be set to take care 
of such variations. Such wire 
must be returned to the man- 
ufacturer for rewinding. 
Kinks:—Sharp, short side 
bends or kinks as shown in Fig. 
26 are due to knots or tangles 
in the wire before it is coiled or 
spooled or before it is flattened 
and coiled or spooled by the stit- 
ching wire manufacturer. Round 
wire showing this fault can be 
sent back to the manufacturer 
and the trouble eliminated by 
careful recoiling but this cannot 
be often done in the case of flat 
wire except possibly flat book- 


binders’ wire when the kinks 
are not very bad. In the case of 
flat box wire, the kinks must 
either be cut as they are reached 
by the user or, if the trouble is 
too bad, the wire scrapped. It 
is practically impossible to fore- 
tell the presence of these kinks 
by inspecting the coil before it 
is used as they are buried. The 
kinks are due to carelessness on 
the part of the operators em- 
ployed by the stitching wire 
manufacturer and, when the 
user encounters them, he should 
cooperate with the manufacturer 
by advising him promptly. Such 
friendly co-operation between 
maker and user is the only way 
to keep this and similar faults 
down to a minimum. 
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Side Bows in Flat Wire:— 
This defect is illustrated in Fig. 
2-a. It is more common in Box- 
makers’ than Bookbinders’ wire 
because -of the width. These 
bows are produced when ever the 
rolls used by the stitching wire- 
manufacturer are not parallel. 
This causes one edge of the wire 
to be rolled slightly thinner than 
the other. The thin edge will 
consequently be longer than the 
thick edge resulting in the side 
bow. The edge on the inner side 
of the bow will be the thickest. 
Calipering both edges of a piece 
of wire with a micrometer will 
thus quickly tell whether the de- 
fect, in what might at first be 
considered merely crooked wire, 
is really a side bow. If not pro- 
nounced, the wire with this de- 
fect can be successfully used on 
several makes of stitchers al- 
though it will generally show a 
tendency much the same as 
spiraled wire. The wire should 
be used unless it gives undue 
trouble. The stitching wire 
manufacturer should be prompt- 
ly advised whether the wire is 
used or rejected because this 
defect is due to carelessness 
on the part of the flat rolling 
operator. 


Side Lumps on Flat Book- 
binders’ Wire:—In Fig. 2-c is 
represented a magnified and ex- 
aggerated section of a piece of 
wire with this defect. It will 
be noted these lumps from a 
regular edge wave along the en- 
tire length of wire. It is readily 
identified by running the wire 
between the thumb and fore- 
finger. Wire with this defect 
can be used for stitching but 
will not give the satisfaction of 
perfect wire. I+ offers more re- 
sistance in driving and is slight- 
ly weaker. It will give the user 
the impression that it is a little 
soft temper. By using such 
wire on the lighter jobs it can 
always be worked up. The cause 
of this defect lies largely in the 
pouring of the molten steel into 
the ingot mold although under 
some conditions it could possibly 
be due to the tinning. As a 
knowledge of these matters is 
confined to only a few advanced 
metallurgists, and most of it still 
unpublished, most stitching wire 
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HIGH SPEED 
Gem Clip Machines 


are used all over the 


world 


Output 
300 Clips Per Minute 





HIGH SPEED 
Nail Machines 
Four Sliders 


Spring Coilers 
Wire Straighteners 


Chain Link Fence Machines 
Hexagonal Netting Machines 






25 BEAVER St 
GENERAL AGENTS FOR 


| | ml | 1 femme | f Il ) 


2 NEW YORK CITY 


U.S.A. AND CANADA 


























Pressed Steel Reels that 
Come Back for More! 


— of fractious, unwieldy cable require “American” 

Pressed Steel Reels. Practically indestructible and stronger. 
Wire manufacturers have found “Americans” more convenient 
and more economical for handling their product during all the 
processes of manufacture. Made in sizes ranging from 214 
inches to 8 feet, for vulcanizing, drawing, 
braiding, stranding, impregnating, 
annealing, shop use and shipping. 
Whether it is a stock model or one 
built especially to your specifications, 
you can be sure that it is true to speci- 
fied gauge—built with the same reli- 
gious precision as are “American” 

Pressed Steel Pulleys and Shaft Hangers. 


The American Pulley Co. 


Manufacturers of Steel Split Trans- 
mission Pulleys, Pressed Steel 
Shaft Hangers, Pressed Steel Hand 
Trucks and Pressed Steel Shapes. 


4200 Wissahickon Ave. Philadelphia 
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NEW IMPROVED TYPE 
Superior Wire Drawing Machine 

An 8 draft continuous machine for copper 
or steel wire. ; 
Clutch action on spindel and main drive. 
All gears are enclosed in an oil tight case. 
Ball bearings throughout. 

Designers 

and Builders 

of Wire 

Drawing 

and Special 

Machinery 





The Superior Tool & Mfg. Co. 


172 Union St. 


Worcester, Mass. 











Olsen Vertical Autographic Pendulum Type 
WIRE TESTER 


Made in capacities from 50 Ibs. to 1000 Ibs. 























This illustration is of the very latest 
up-to-date Autographic Wire Tester 
which will scribe the stress strain 
diagram on _ square cross-section 
paper, correcting for the sine angle 
of the pendulum to magnify the 
elongation of the wire ten times. The 
autographic record may be taken di- 
rectly from the wire, and thus the 
greatest of accuracy secured in such 
a record, as we do not consider any 
autographic record or wire test as 
satisfactory or acceptable taken from 
the motion of the heads of the test- 
ing machine. 


Olsen Autographic Wire Testers can 
also be secured of capacities from 
10,000 lbs. up to 1,000,000 Ibs. capac- 
ity for testing steel, copper or brass 
wire of all gauges, as well as the lar- 
gest wire rope made. 

Also manufacturers of Olsen Static- 
Dynamic Balancing Machine equip- 
ment for balancing high speed rotat- 
ing parts, which will eliminate vibra- 
tion and increase efficiency and pro- 
duction of all high speed machinery. 


Manufactured by 


TINIUS OLSEN TESTING MACHINE CO. 
500 North 12th St., Philadelphia, Pa. 
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manufacturers are not in posi- 
tion to control the defect being 
considered. 

Pipes:—This is the wire mill 
designation for holes that oc- 
casionally come in the center of 
wire. When the steel is cast it 
is poured molten into ingot 
molds. Quite naturally the out- 
side of the molten steel solidifies 
next to the wall of the mold 
first, remaining liquid in the 
center. As the metal cools, it, 
of course, contracts but the out- 
side being solid cannot contract 
very much which means that 
practically all of the shrinkage 
has to take place in the center. 
This usually causes a hole to ap- 
pear in the top of the ingot. Be- 
fore the steel is rolled the top is 
cut off and discarded but it is 
easy to understand that occas- 
ionally the shrinkage will be a 
little greater than usual and this 
hole or pipe as it is called would 
extend down farther than is ant- 
icipated into the steel. Under 
such conditions the hole is so 
small that it cannot readily be 
noticed. Such steel may be roll- 
ed down and then drawn in the 
mill into stitching wire. It is 
impossible to inspect for these 
holes because they are not often 
continuous. It may extend as 
a hole through part of a bundle 
of wire and then in the rolling 
and drawing process be welded 
solid in the rest of the bundle. 
By sharply bending the wire it 
will break and one end will show 
the hole. The stitching mach- 
ine, of course, bends the wire at 
every stitch and consequently 
any pipes in the steel are sure 
to be found, while all the in- 
spector at the wire mill can do 
is to try bending one end. If he 
happens to get a piece of wire 
that has a pipe in it, of course, 
he can reject the bundle but if 
not he has no means of telling 
and naturally lets the wire pass 
through. In other words, it is 
practically impossible for the 
wire mill to be absolutely sure 
that no pipy wire gets past the 
inspection department, but the 
user of stitching wire is sure 
to find it. 

The greatest care is usually 
exercised in cutting off the 
proper amount from the original 
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ingot and in further testing for 
pipy steel as it is rolled and 
drawn in the wire mill, but, in 
spite of this, occasionally a little 
is bound to get in the hands of 
the consumer. When it does, 
the wire mill should be promptly 
advised but, unless the quantity 
is excessive indicating careless- 
ness, the wire mill should not be 
condemned. To entirely elimin- 
ate pipy steel would probably 
mean cutting off at least the en- 
tire top half of the ingot and it 
is easy to understand that the 
scrapping of so much material 
would probably double the price 
of stitching wire. It is better 
to appreciate that the stitching 
wire user is saving money thro- 
ugh the methods now employed 
although he will at very rare in- 
tervals get a little defective 
wire. 


There are other causes of 
holes and cracks in wire which 
are even more rare than the 
true pipe and so will only be 
mentioned in passing. If too 
heavy a reduction in diameter is 
made in the wire mill while 
drawing through the dies, the 
steel may be almost pulled apart 
but not quite. When a steel wire 
is broken by pulling it, it begins 
to break in the center of the 
wire first. This is known as 
overdrawn wire, and will act 
very much like pipy wire. It 
will be brittle and when broken 
will show the hole. Another 
somewhat similar phenomenon 
is found when the steel is treated 
with aluminum while still molten 
to remove the gas which is dis- 
solved in it in the furnace. Once 
in a very great while the alumi- 
num oxide will get into the steel 
ingot in streaks. This does not 
show up until the wire is used 
and is more apt to cause trouble 
in the case of Flat Bookbinders’ 
Wire. When wire with this de- 
fect is formed in a staple it 
seems to split right in the center 
and sometimes the defect is so 
pronounced that a piece of wire 
can be gripped with two pairs 
of pliers, one held in one hand 
and one in the other in such a 
way that the wire can literally 
be torn its entire length. All of 
these defects are really very 
rare, the split wire and over- 





drawn wire being extremely so, 
but if the stitching wire user 
understands their nature he can 
and should report such defective 
wire promptly to the manufac- 
turer who is usually anxious to 
know about these matters which 
his inspection department can- 
not readily locate. 

Cone Winding:—This is sel- 
dom of serious consequence ex- 
_cept in the case of round Book- 
binders wire and then only when 
it is used on stitchers which 
hold the supply spool or coil on 
an inclined or vertical spindle. 
When the spindle is horizontal, 
the cone must be very pronounc- 
ed to give trouble. On inclined 
spindles, the cone winding is, if 
anything, a help providing the 
base of the cone is always at the 
bottom as the spool or coil is 
right side up for feeding the 
lead wire into the stitcher. Fig. 
13 shows a spool of wire with 
an exaggerated cone winding to 
illustrate what is meant. 

It can readily be seen that as 
the wire unwinds, it usually 
over-runs at least a little, the 
over-run turns tend to fall down. 
If the base of the cone is at the 
bottom, these turns fall on an 
increasing diameter which tends 
to hold them tight, but if the 
base of the cone is above they 
fall on a decreasing diameter, 
they tend to tangle and a sub- 
sequent jerk of the feeding 
mechanism usually locks the 
wire tight to the spool and stops 
stitching. If cones appear at 
any point in the winding so that 
the over-run turns tend to fall 
over a decreasing diameter, the 
matter should be reported 
promptly to the stitching wire 
manufacturer and arrangements 
made to return the wire for re- 
coiling. The presence of cones 
may be a benefit or a cause of 
trouble. They represent a de- 
fect only when the base is at 
the top when the coil or spool is 
on the stitcher spindle right side 
up to properly feed the lead wire. 
Cones do not necessarily occur 
clear across the face of the 
winding as shown in the illus- 
tration. The winding may be 
high at both spool flanges and 
low in the middle, for example. 
Two cones are really present 
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and as they point in opposite 
directions at least one must 
give trouble when the wire is 
A SCOTT TESTER used on stitchers with other 
than horizontal spindles. 
For Wire, Sheet Metals and Other Materials Scratches and Ovals:—At 
times bits of hard dust from 
the air or elsewere get into the 
A simple, practical recording tensile testing machine wire mill drawing dies slightly 
nicking them. This results in 


a ridge appearing along the en- 
tire length of the wire. Again 





Maximum Capacity 2000 Ibs. 


The test results are automatically recorded on standard the drawing dies wear slightly 
letter size forms (814x111 in.) The machine is easily oval or certain steels naturally 
handled; is safe and strong and free from delicate parts. draw oval. Wire which is 


scratched or otherwise out of 
round generally is not defective 
for stitching because’ the 
scratches and ovals are usually 
too small to be of consequence. 
When these are sufficiently pro- 
Manufactured By nounced to affect the dimensions 
of the gauge in question, the 
wire should be rejected really 

on the grounds of being a spe- 
Henry L. Scott Co. cial form of off gauge wire. The 


stitching wire manufacturer 


Does not require a trained operator or technical man. 


101 Blackstone St., Providence, R. I. should only be notified if the 
scratches or ovals result in off 
gauge wire. 























Spiral Wire in Tire 













(Continued from page 309) 

This is an appeal from a de- 
cision of the examiner finally 
rejecting all the claims of the 
application, 1 to 6, on the refer- 
ences and for the reasons of 
record. Inasmuch as the claims 
appealed are presented in the 
examiner’s statement and the 
invention is obvious from read- 
ing the same in connection with 
the drawings or from the de- 

Po oe scription in appellant’s brief, it 
Handling Fine Wire is considered that further de- 
scription here is unnecessary 
and none will be given except 
as to points pertinent to reach- 
ing a decision. Claim 1 is quot- 


Specializing in the 
. Manufacturing of 
REELS & SPOOLS 


of all sizes. 


We solicit ed as illustrative: 
your “1. An inner tube for use in 
inquiries cooperation with an extensible 


casing, said tube having a rub- 
ber portion and spaced wires 
Spool for “ao. Wire. embedded therein, extending en- 

tirely helicoidally around the 


Mossberg Pressed Steel Corporation 22,‘ 24 s24 wires being 


81 WEST ST. ATTLEBORO, MASS. throughout their length: said 

2051 Grand Central Terminal, NEW YORK CITY * . . 
Russell A. Singleton, 713 Slaughter Bldg., DALLAS, TEX. rubber portion and said wires 
101 Augusta St. GREENVILLE, S.C. in themselves constituting the 





sole means for resisting the 
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tendency of the contained air to 
rupture the tube and casing.” 


Casing Feature Found Old 

While all the claims do not in- 
clude an extensible outer casing 
claims 1, 5 and 6 do and such 
feature in itself is old in the 
prior art as disclosed to a de- 
gree at least in the British pat- 
ent to Rucker. 

The gist of the invention re- 
sides in the provision of an in-. 
ner tube in which are embedded 
a plurality of layers of wire heli- 
coidally wound in opposite direc- 
tions separated by rubber so as 
to prevent the crossed wires 
from touching one another. 
This particular feature we be- 
lieve to be new and novel in the 
art and is not anticipated by the 
French patent to Pousset who 
shows a diagonally applied loops 
of wire arranged in a casing 
rather than in an inner tube. 
Whether or not the plurality of 
layers shown at E and e in Pous- 
set, consisting of wires obvious- 
ly crossing one another, touch 
is indeterminate from the draw- 
ings. The examiner says that 
they do not while appellant con- 
tends that they do. But it is 
certain that the layers of wire 
are not helicoidally wound and 
not in an inner tube. 

Claims Held to Be Allowable 

The combination of the casing 


and inner tube as set forth in 
appellant’s structure over any- 
thing suggested by the prior art 
and in the absence of more spe- 
cific art we consider that they 
should be allowed. The prior 
patent to appellant filed later 
than the present application 
and copending shows the heli- 
coidally wound wires in an outer 
casing but the claims are all 
limited to the casing and being 
copending the patent cannot be 
claims 1 to 6, inclusive, is. re- 
cited as a reference. Double 
patenting is not involved. 





Preparation of Wire Rod 
for Drawing 
(Continued from page 305) 
envelope on the wire which acts 
as a lubricant, preventing con- 


tact between the metallic sur- 
face of the die and that of the 
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Better Galvanizing 


made possible by 
OAKITE cleaning 


large middle-west manufacturer of wire 

products experienced trouble in the gal- 
vanizing operation. The galvanize came 
through uneven, and much time and labor 
was lost in trying to remedy the situation. 


An Oakite Service Man, called in, traced the 
trouble to a cleaning operation, in which caus- 
tic soda was used. And on his recommenda- 
tion, a solution made up of OAKITE materials, 
replaced the caustic soda in the tank. Asa 
result of the better cleaning, there was immed- 
iately a noticeable improvement in the quality 
of the galvanizing. Wire came through with- 
out a blemish. Time and labor were saved, 
and production speeded up. 


If you are not now using OAKITE materials, ask for a 
Service Man to call at your plant, and see if he cannot 
effect some similar economy for you. There’s no obli- 
gation. 
OAKITE IS MANUFACTURED ONLY BY 
OAKITE PRODUCTS, INC., Thames St., NEW YORK, N. Y- 
(formerly OAKLEY CHEMICAL CO.) 


Oakite Service’Men, cleaning specialists, are located at 
Albany, N. Y., Allentown, Pa., *Atlanta, Altoona, Pa., Baltimore, 
*Birmingham, Ala., *Boston, Bridgeport, *Brooklyn, Buffalo, *Camden, 
N. J., Charlotte, N. C., Chattanooga, Tenn., *Chicago, *Cincinnati, 
*Cleveland, *Columbus, O., *Dallas, *Davenport, *Dayton, O., Decatur, 
Ill., *Denver, *Des Moines, *Detroit, Erie, Pa., Flint, Mich., Fresno, 
Cal., *Grand Rapids, Mich., Harrisburg, Pa., Hartford, Houston, Texas, 
*Indianapolis, *Jacksonville, Fla., *Kansas City, Los Angeles, Louis- 
ville, Ky., *Memphis, Tenn., *Milwaukee, *Minneapolis, *Moline, 
lll., *Montreal, Newark, N. J., Newburgh, N. Y., New Haven, 
*New York, *Oakland, Cal., *Omaha, Neb., *Philadelphia, 
*Pittsburgh, Portland, Me., *Portland, Ore., Providence, 
Reading, Pa., *Rochester, N. Y., Rockford, Ill., *Rock Is- 
land, *San Francisco, *Seattle, *St. Louis, South Bend, 
Ind., Syracuse, N. Y., *Toledo, *Toronto, Trenton, 
N. J., *Tulsa, Okla., Utica, N. Y., *Vancover, B. C., 
Williamsport, Pa., Worcester, Mass. 


*Stocks of Oakite Materials are carried in these cities. 
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wire. This envelope is usually 
provided by what is known as a 
“sull coat” or “water coat”. 


This “water coat’ is put on 
the wire by means of spraying 
it continuously with water, 
never allowing it to get dry. In 
this way a brown chocolate col- 
oured rust is formed which is 
an oxide of iron containing water 
of combination and the more 
passes we are going to give the 
wire through a die the thicker 
the coat must be. To fix this 
oxide coating and at the same 
time to neutralize any acid that 
might be left in the steel, it is 
usual to dip it into either cold or 
hot lime, which white washes all 
the wire, and when it is “blued” 
in the subsequent process the 
oxide is fixed on to the metal so 
that during the drawing process 
it always remains there and acts 
as a partial lubricant along with 
the lime, which also helps lubri- 
cation. 


Sometimes a coating or film of 


copper is put on the wire instead 
of the “water coat”. Copper, be- 


“ha 


ing a much softer metal than 
steel, acts as an anti-friction 
metal and assists the drawing. 
If we are going to make copper- 
ed wire, after the metal has been 
thoroughly cleaned and washed 
it is dipped into a solution of sul- 
phate of copper, which deposits 
a skin of copper on the outside. 
Coppered, or “lacquered” wire 
as it is sometimes called, has a 
very pleasing appearance when 
freshly drawn, but copper is not 
a good protective coat for steel 
because it assists rather than 
retards corrosion, a_ galvanic 
couple being set up between the 
two metals causing rapid solu- 
tion of the iron. 
Wet Drawing 

Most wire is drawn with dry 
lubrication and the above de- 
scription of the treatment fol- 
lowing pickling refers to wire 
for dry drawing only. Frequent- 
ly wire is drawn with wet lubri- 
cation, that is to say it is im- 
mersed in a liquid while being 
drawn. There are many differ- 
ent recipes for making up a lu- 
bricating solution for wet draw- 
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ing, rye flour, sour beer and oth- 
er similar substances being 
among the ingredients used. 
When the wet drawing process 
is employed the wire, after re- 
moval from the acid pickling 
bath and thorough washing, is 
generally “lacquered” by immer- 
sion in copper sulphate solution 
and then placed directly on to a 
swift which revolves inside the 
tub containing the lubricant. 

Wet drawing is, in general, a 
finer and more delicate opera- 
tion than dry drawing. A bright, 
smooth surface is more readily 
obtained in this way than by dry 
drawing, which is really a coars- 
er opertion. The wire is also 
kept cool in wet drawing and can 
be drawn in lighter passes, for 
both of which reasons it is gen- 
erally tougher or more ductile 
than dry drawn wire. 


Blueing or Baking 


When the metal has been 
thoroughly cleaned and coated, 
and in some cases washed and 
limed, it is then put on to a 
bogey which is run into the blue- 
ing oven. This blueing oven 
should be at a temperature of 
about 150 or 200° C. and the 
wire is left there for anywhere 
from a few hours to 24 hours ac- 
cording to the quality and size 
of material. The idea of this 
blueing oven is to dry the metal 
quickly without rusting and also 
to bake out any hydrogen that 
may be occluded in the steel; 
after this treatment the wire 
can be stored in the open, pro- 
vided a dry store is selected, for 
a considerable period without 
taking harm. It is then ready 
for the drawing process. 


Pickling Brittleness 


In the process of pickling, 
care must be taken even with 
cold hydrochloric acid—which 
has a slow reaction—not to keep 
the steel in the bath too long. 
If this is done the result will be 
brittle material. This brittle- 
ness is generally supposed to be 
due to occluded hydrogen or the 
formation of a hydride of iron. 
It is, however, removed in the 
blueing oven if the correct 
temperature is reached and suf- 
ficient time is allowed. Hydro- 
gen is set free during the pick- 
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ling process according to the 
equation: 

Fe + 2 HCl = FeCl, + Hp 
and, indeed, it is largely due to 
the evolution of this hydrogen 
that the scale is removed, the 
cleaning action being the result 
of mechanical as well as chemi- 
cal action. What probably hap- 
pens in cleaning is, that the acid 
penetrates the scale which is of 
a porous nature and attacks the 
metal below with evolution of 
hydrogen. The hydrogen then 
forces the scale off mechanically. 
Unfortunately, the hydrogen 
penetrates the steel, causing a 
separation of the molecules and 
a lack of cohesion, particularly 
at the intercrystalline boundar- 
ies, making the wire so brittle 
that in extreme cases a coil may 
actually fly to pieces in the pick- 
ling tank. Hydrogen diffuses 
through steel very rapidly, 
however, and can be removed 
by heating to 150° C. for a short 
time, after which treatment the 
steel assumes its normal mole- 
cular cohesion. 

The above outline of the pre- 
liminary operations, involved in 
the preparation of the hot-roll- 
ed rods for wire drawing, does 
not include any description of 
annealing or heat-treatment 
which may often take place be- 
fore pickling and drawing. An- 
nealing operations, however, 
are fully considered in  subse- 
quent chapters. 





The Manufacture of Insulated 
Cable in France 
(Continued on page 302) 
machines consisting of three 
machines supervised by the 

same mechanic. 


Vertical Untwisting Cable 
Machines 

These machines employ wires 
of a diameter below 1 mm and 
are generally constructed for 7, 
12, and 18 bobbin, used either 
alone or in tandem. In the 
latter case the machine has 3 
stories. Its kinematics are the 
same as those for horizontal 
machines; the untwisting of the 
bobbins is obtained either by an 
eccentric or by a series of gears. 
These machines are arranged in 
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groups of 2, 3 or 4 machines 
upon the same frame as shown 
in figure 12. 


Machines Without Untwisting 
Means 

For wires of a _ diameter 
greater than 1 mm machines 
without untwisting means are 
not to be recommended, but 
these machines are used a great 
deal for the manufacture of 
special cables and for the manu- 
facture of telephone cables, to 
which operation we shall revert 
later. These machines are 
especially useful for manufac- 
turing cables of great number 
of wires, as in this case the con- 
struction of the machine be- 
comes simpler since there is no 
untwisting movement here. 

These machines comprise fixed 
bobbins arranged in such a way 
as to take the least place pos- 
sible; almost any position may 
be resorted to as long as the 
position permits the unwinding 
of the wire. 

An arrangement which is 
widely used is that of figure 13 
illustrating bobbin carriers, each 
carrier replaciug the cage of an 
ordinary cabling machine; the 
carrier plates in this figure are 
mounted in tandem; this, how- 
ever, is not always necessary. 

Upon one of these machines 
motor connector cables are 
manufactured, as well as third 
rail friction cables comprising 
615 wires of 0.8 mm diameter. 

It is customary to use vertical 
machines without untwisting 
for all fine and careful cabling 
jobs. The plates carrying the 
bobbins are arranged in several 
stories according to the com- 
position of the cables, see figure 
14. The bobbins themselves 
are mounted upon seats fast- 
ened to the plates. These ma- 
chines are grouped together by 
6 or more and are supervised by 
one and the same mechanic. The 
speed of the plates is limited to 
150-200 rpm. 


Fixed Bobbin Machines Without 
Untwisting Means 

We have seen above that the 

elimination of the untwisting 

simplifies the operation of the 

machines. Another process 

used for cabling fine wires of 
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0.10 to 0.30 mm diameter con- 
sists in placing the bobbins to be 
worked upon a fixed rack (D of 
Fig. 15), and in uniting the 
wires and then winding them 
upon a receiving bobbin B 
which is possessed of 2 motions 
of rotation; one in a plane per- 
pendicular to the axis of a ma- 
chine, and passing through the 
axis of the drum; this imparts 
the twisting effect to the wires: 
and a second movement of ro- 
tation around its own axis; this 
rotation causing the winding of 
the cable; see figure 15. This 
machine is arranged horizontally 
and it permits the simultaneous 
working of 100 wires as well as 
the supervision of each of the 
bobbins. Figure 16 represents 
a machine without untwisting 
having fixed bobbins and a cen- 
tral receiving drum. The strand- 
ing or twist is applied by means 
of a special device mounted at 
the head of the machine. In 
this fashion a better equilibrium 
and a greater speed are obtained. 


Bare Cables 


We have seen that the produc- 
tion of a cabling machine is a 
function of the lay of the cable 
and of the rpm of the cage. 

The lay of the cable is of great 
importance; it is not arbitrary 
and it should be in relation with 
the diameter of the wire used, 
as well as with the diameter of 
the cable obtained. It is con- 
ventional to consider the lay of 
the cable or pitch “p” with re- 
spect to the diameter of the 
cable. This ratio varies ac- 
cording to the usage to which 
the cable is to be put. Practic- 
ally instead of taking the outer 
diameter of the cable, it is usual 
to take the diameter of the cir- 
cumference passing through 
the axis of the wires. This 
diameter is re- 
ferred to as pitch 
diameter. It is 
\designated by 
“qd” in figure 17. 
The length of lay 
of the wire in any 

layer is general- 
ly considered as a _ multiple 
of the pitch diameter of the 
strand. The standard length 
of lay is twenty times the pitch 
diameter, but in special cases 
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this would be increased or de- 
creased as required. 

In manufacturing cables for 
open wire lines the ratio of the 
lay to the pitch diameter is com- 
prised between the values 12 
and 15, so as to avoid the de- 
formation of the conductor in 
the curves. 

For insulated cables used in 
interior wirings, the ratio of 
p to the pitch diameter equals 
about 15. 

For paper insulated lead 
sheathed armored wires for low 
and high power distribution, 
this ratio is generally taken as 
17, since these cables are sub- 
jected less to short diameter 
curves. 

The same rule applies to 
stranded cables and very supple 
conductors. 

Table I (') gives the increase 
in length of each wire of a cable 
for the values of the ratio of 
lengths of lay p to the pitch 
diameter d between 10 and 30. 

It is easily appreciated there- 
for that for stranded conductors 
one must take into account the 
increase in length for the pur- 
poses of calculating the ohmic 
resistance and the weight of the 
cable. 

The Engineering Standards 
Committee of England have 
standardized an increase of 
2%, on account of lay, in all 
wires except the center wire, 
which corresponds to a lay of 
approximately 15.5 times the 
pitch diameter. 

Table I—Increase in Length of 

Each Elementary Wire as 


Function of the Ratio ° 


d 
Ratio Increase in length 

Pp in % 

= Angle of lay 

d in degrees 
10 72.35 
11 73.59 4.04 
12 75.21 3.37 
13 76.25 2.88 
14 77.22 2.48 
15 78.15 2.47 
16 78.52 1.91 
17 79.33 1.69 
18 80.50 1.51 
19 80.39 1.35 
20 81.30 1.226 
21 81.28 1.113 
22 81.52 1.012 
28 82.16 0.919 
24 82.31 0.853 
25 82.50 0.787 
26 83.70 0.727 
27 83.19 0.675 
28 83.34 0.628 
29 83.46 0.585 
30 84.30 0.542 


we and Howe, Electric Cable, “London 
The following table gives the 


strength and the corresponding 
weight of the stranded cables: 
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Strength of 

3 strand cable = 0.34000 x of single wire 
4 ~ rr 0.25500 * 
0.14530 
0.053628 
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~4 0.008030 
Weight of 
3 strand cable = 3.0600 x 
58 = 4.0800 x 
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19.3600 x 
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37.7200 
62.2000 
92.8000 - nd 
+ = 129.5200 6 te 
The density of the copper is 
8.90 to 15°C; its resistivity at 
the same temperature corres- 
ponding to a conductivity of 
98% and is 1.735. 

The coefficient of increase of 
resistance per degree C_ is 
0.00427. 

This article completes the 
manufacture and properties of 
the cable conductor proper. In 
a subsequent paper we shall 
treat the important question of 
the insulation of the cable. 
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The Galvanization of Iron 
and Steel Wire 
(Continued from page 306) 


tensile strength which varies 
from 5 to 10%, and which runs 
in the case of steel wire up to 
12%. This average decrease is 
taken in consideration and coun- 
terbalanced when the wire is 
drawn. Sudden cooling off—as 
under the “high-polish-process” 
—also re-establishes the for- 
mer strength of the wire, while 
weak wire may even gain in ten- 
sile strength through this pro- 
cess. This method, however, 
can not be applied to steel-wire. 
The flexibility and torsion num- 
bers also can be kept on the 
original level. A substantial de- 
crease in flexibility indicates 
that the zincing bath has been 
too hot or that the wire has pas- 
sed the bath too slowly. Micro- 
scopic analysis (after the Winter 
-Process) of such wire will 
show that the ferruginous-zinc- 
alloy-zone between zine and 
iron is unusually well developed 
(see figure 8). It is the ferru- 
ginous-zinc-alloy layer that 
makes the wire unusually brit- 
tle and causes a decrease of its 
torsibility and flexibility. Strip- 
ping, too, is caused by this al- 
loy-zone. It is for this reason 
that the temperature of the 
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bath, the velocity of the feeding 
spools, and the intensity of the 
heating should be well propor- 
tioned and individually adapted 
to the thickness of the wire 
under treatment. Generator, 
hydrogen-gas, and oil-heating- 
systems have gone a long way 
toward regulation of this essen- 
tial bath temperature. Exces- 
sive iron-zinc-alloy formation 
can reduce the strength in great 
measure as this alloy zone means 
a loss of the core cross section. 
Coarsely crystalline breakage of 
the coating always signifies that 
the wire has been too long in an 
extremely hot bath. 

There is one more aspect of 
the iron-zinc-alloy formation 
that deserves attention. Some 
firms make it a habit to wipe 
thin wire to an extent that prac- 
tically eliminates all the bene- 
fits of zincing. Excessively wip- 
ed wire is not rust-proof. This, 
wiping removes large parts of 
the zinc-coat and exposes the 
bare alloy-zone which rusts at 
once. The same happens usual- 
ly to wire which is passed 
through the drawing bench af- 
ter it has left the zinc-bath. It 
should be remembered that such 
practices do not protect the wire 
against rust but merely beauti- 
fy it externally. It would be 
totally wrong, however, to infer 
from the above that galvaniz- 
ing is always preferable to hot- 
zincing. Proper performance of 
the zincing-process assures a 
perfect material that is especial- 
ly suitable whenever low priced 
but thick coating—telegraph 
wire—are in demand. The 
question whether one should de- 
cide in favor of a galvanizing or 
hot-zincing-plant is in the final 
analysis an economic issue. The 
kind and size of the wire that 
is to be zinced is important, but 
the price of coal, oil, and electric- 
ity in the particular location 
should also be considered. Hot- 
zincing and galvanizing plants 
requires almost the same 
amount of space and can be 
placed in buildings of the same 
construction. 

Tinning 

Tinning takes a very import- 
ant place along side of zincing. 
Zincing, however, is at the same 
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time a means of decoration and 
a rust-protection, while tinning 
serves only the former purpose. 
Tin with iron in weak acids 
forms a galvanic couple which 
results in corrosion of the lat- 
ter metal. This property of tin 
explains the rust-formation on 
kitchen appliances, which con- 
sist of tinned wire. Tin lends 
to the coated ware an exception- 
ally beautiful, white-lustrous 
color with a light yellowish tint. 
The high market price of tin 
necessitates a substantially 
higher price for tin coatings. 
Tin has a specific gravity of 7.3 
and melts at approximately 230° 
C. It is for this reason that hot- 
tinning can be perforated at 
considerably lower temperature 
(about 250°C) than hot-zincing. 


Hot-Tinning 

Hot-zincing and _ hot-tinning 
are almost identical processes. 
The wire is pickled in hydroch- 
loric acid, passes a preparatory 
solution of tin-chloride, runs 
through a press, is dipped into 
an iron tank which contains the 
liquid tin, wiped and _ finally 
spooled upon reels. Forged and 
adjustable flat-iron-bars (see 
figure 10) facilitate the dipping. 
The tinning-troughs can be made 
much shorter than the zincing- 
tubs as tin is deposited much 
more quickly. Their length va- 
ries from 1.5 to 3.5m according 
to the thickness of the tinned 
wire. It is customary to run 
only 6 to 12 wires together in 
order to economize tin consump- 
tion and to avoid unnecessary 
oxidation. To speed production, 
it is preferable to accelerate the 
velocity of the reels. The ar- 
rangement of the troughs, the 
installation of the heating sys- 
tem, as well as the succession of 
the individual operations is the 
same as described under hot- 
zincing. Portable tinning fur- 
naces of cast-iron are also used. 

The superflous tin is removed 
by passing the wire through as- 
bestos—or cork-lined forks, and 
the lustre of the wiped wire is 
often increased by dipping it in- 
to a cold-water-bath. One uses 
horizontal reels of 600mm _ in 
diameter for the spooling of 
wire up to 1.6mm, and vertical, 
pulley-driven reels for tap- and 


lead-wire. 

Wire-tacks and screws are 
tinned as described under hot- 
zincing. 

Galvanic-Tinning 

The rules and regulations set 
forth under electro-zincing also 
govern the arrangement of 
troughs and reels, and the pick- 
ling and preparation of the wire 
for the tinning process. For in- 
formation covering the composi- 


“tion of the bath and the current 


density, special literature should 
be consulted. 

Wire-tacks and screws often 
are tinned under the so-called 
“white-boiling” process. The 
tacks and screws are placed up- 
on a perforated ladle and the in- 
dividual screw-layers are separ- 
ated by a stratum of tin. The 
so constructed electrolytic chain 
with tin contact is dipped into 
the boiling tin bath, tinned with- 
in a minimum of time, lifted out 
of the bath, and dried or polish- 
ed in rotating sawdust drums. 
To keep the ingredients of the 
bath always well proportioned, 
the same has to be readjusted 
after each dipping by addition 
of chemicals.” 

Leading 

One more word about leading. 
Leading is less popular than 
tinning or zincing, although it 
is put to very advantageous use 
whenever circumstances call for 
a very thick and weather-proof 
coating. Lead and iron, how- 
ever, do not combine so very 
well, and every attempt made in 
this direction proved to be un- 
satisfactory. It is for this rea- 
son that one usually zincs the 
wire before one tries to apply 
the lead coating. The process 
is as follows: the wire is first 
zinced and then runs through a 
lead bath. The temperature of 
the latter is lower than that of 
the zinc-bath and does not sur- 
pass 350°C. Powdering of the 
freshly zinced wire with zinc- 
chloride or with the already 
mentioned compound of ammon- 
ium chloride and zinc-chloride 
assures perfect adhesion of the 
lead. J. C. Bencker endorses 
addition of 0.17 to 1% cadmium 
to the lead-bath, and suggest a 
further admixture of 1% zinc 
to prevent oxidation of the cad- 
mium. 
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AUTOMATIC 
Wire Working Machinery 
FOR SALE 


SECOND HAND ONLY 


Wire Nail Machines 

Spring Machines 

Chain Machines 

Rivet Machines 

Cut Nail Machines 

Draw Benches 

Bull Blocks 

4 Slide Wire Machines 

Wire Cutters & 
Straightners 


Paper Clip Machines 
Tack Machines 
Screw Pointers 
Screw Eye Machines 
Shavers & Slotters 
Riveting Machines 
Wire Pointers 
Wire Rolling Mills 
Headers of all kinds 
Bolt & Nut Machines 
Tapping Machines Staple Making 
Cotter Pin Machines Machines 
Roll Thread Machines 


JESSE ATHERTON 


24 CALENDER STREET 
‘ PROVIDENCE, R. I. 














“The House of Service” 


BELLET & BOUVARD 


Manufacturers of 
DIAMOND DIES 


Trevoux 
Les Abrets 


New York Office 315 Fifth Ave. 


Factories France 

















A. WALDECK & COMPANY 


sea as 











7607 Broadway, S. E. 
CLEVELAND, OHIO 











Broden Construction Co. 


Wire Mill and Cold 
Rolling Equipment 


10255 Harvard Ave. 
CLEVELAND, OHIO 











WANTED 


Substitute for Diamond and Steel 
dies. Wanted, a reputable firm to 
take over U. S. representation on 
large scale. Give references stat- 
ing financial ability. Box No. 90. 











Copies of Wire & Wire 
Products 


The publishers of this magazine will 
pay twenty-five cents each for copies 
of the June, 1926, and Jan., 1927 is- 
sues of Wire & Wire Products. 

Send Copies to Wire & Wire Products, 
471 4th Ave., N. Y. C. 





























BUYERS’ 


GUIDE 




















BAKERS 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


CRANES 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


DIES—Chilled Iron 
The Waterbury Wire Die Co., Waterbury, 
Conn. 


DIES—Diamond 
Bellet & Bouvard, N. Y. 
Cochaud Wire Die Co., New York. 
F. Krause & Co., Inc., Jersey City, N. J. 
Union Wire Die Corp., Wai York, N. Y. 
Urdika Wire Die Co., N. Y. C. 
Vianney Wire Die Works, New York. 
The Waterbury Wire Die Co., Waterbury, 
Conn. 


DIES—Repairs & Re-Cutting 
aot & Bouvard, N. Y. 
Krause & Co., Inc., “aa City, N. J. 
Urdike Wire Die Co. ha A 
Vianney Wire Die Wks., N. x. 


FURNACES—Wire Annealing 
Vaughn Machinery Co., Cuyahoga Falls, O. 


GAUGES—Wire 
A. Waldeck & Co., Cleveland, Ohio. 


LATHES—Die Reaming 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Armoring (Cable, 

Wire, Hose) 

J. I. Bernitz, New York. 

Sleeper & Hartley, Inc., Worcester, Mass. 

W. E. Sommerville, Coal City, Il. 
MACHINER Y—Balancing 

Herman A. Holz, New York. 

Riehle Bros. 

Henry L. Scott Co., Providence, R. I. 
MACHINER Y—Bundling 

J. I. Bernitz, New York. 

Sleeper & Hartley, Inc., Worcester, Mass. 

Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINER Y—Cutting 

J. I. Bernitz, New York. 

Hallden Machine Co., Thomaston, Conn. 

The F. B. Shuster Co., New Haven, Conn. 
WIRE WEAVING LOOMS 

M. A. Irmischer, New York. 
MACHINER Y—Coiling 


J. I. Bernitz, New York. 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY—Chain Forming 
J. I. Bernitz, New York. 
M. A. Irmischer, New York. 


MACHINERY—Electric Chain Weld- 
In 
r Bernitz, New York. 
M. A. Irmischer, New York. 


MACHINERY—Forming 
J. I. Bernitz, New York. 
M. A. Irmischer, New York. 
Sleeper & Hartley, Inc., Worcester, Mass. 
M. D. Kilmer & Co., Cleveland, Ohio. 


MACHINERY—Gem Clip 
J. I. Bernitz, New York. 
M. A. Irmischer 


MACHINER Y—Insulating 
American Insulating Machinery Co., 
adelphia, Pa. 


MACHINERY—Nail 
J. I. Bernitz, New York. 
M. A. Irmischer, New York. 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINER Y—Pointing 
M. A. Irmischer, New York. 
Morgan Construction Co., Worcester, Mass. 
Standard Machine Works, Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINERY—Pin & Needle 
J. I. Bernitz, New York. 
M. A. Irmischer, New York. 


MACHINERY—Screw Wire 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINES \ Goring Making 
J. I. Bernitz, New York. 
Sleeper & Hartley, Inc., 
MACHINERY—Staple 
J. I. Bernitz, New York. 
Sleeper & Hartley, Inc., Worcester, Mass. 
. A. Irmischer, New York. 


MACHINERY—Straightening 
J. I. Bernitz, New York. 
Hallden Machine Co., Thomaston, Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 
M. A. Irmischer, New York. 
F. B. Shuster Co., New Haven, Conn. 


MACHINERY—Stranding 
J. I. Bernitz, New York. 
M. A. Irmischer, New York. 
New England Wire Machinery Co., New 
Haven, Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 
W. E. Sommerville, Coal City, Ill. 


MACHINERY—Spooling 
American Insulating Machinery Co., 
adelphia, Pa. 

M. A. Irmischer, New York. 
Chas. Koegel Sons, Co. 


Worcester, Mass. 


Phil- 





Phil- | 


MACHINERY—Panning 


American Insulating Machinery Co., Phil- 
adelphia, Pa. 


MACHINERY—Testing 


Herman A. Holz, New York. 
Riehle Bros., Phila., Pa. 
Henry L. Scott Co. 


Tinius Olsen, Phila., Pa. 
MACHINER Y—Used 


Jesse Atherton, Providence 


MACHINERY—Winding 


J. I. Bernitz, New York. 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINERY—Wire Drawing 


American Insulating Machinery Co., Phil- 

adelphia, Pa. 

Broden Const. Co., Cleveland, Ohio. 

Burlingame Machine Co. 

Kratos Wks., N. Y. C. 

Morgan Construction Co., Worcester, Mass. 
A. Irmischer, New York. 

Sleeper & sg ag Inc., Worcester, Mass. 

Superior Tool & Mfg. o., Worcester, Mass. 

= Machinery Co., Cuyahoga Falls, 

io. 

W. E. Sommerville, Coal City, Ill. 

Waterbury Farrel Fdry. & Machine Co., 
Waterbury 


REELS—Annealing 


American Pulley Co., Philadelphia, Pa. 

Hubbard Spool Co., Chicago, IIl. 

ets Pressed Steel Corp., Attleboro, 
ass. 


PRESSES—Rivet & Bolt 
M. A. Irmischer, New York. 


SOAPS—Wire Drawing 
R. H. Miller Co., Homer, N. Y. 


SPOOLS—Wire & Cable 


American Pulley Co., Philadelphia, Pa. 

Hubbard Spool Co., Chicago, Il. 

Mossberg Pressed Steel Corp., Attleboro, 
Mass. 


TOOLS—Diamond 
F. Krause & Co., Inc., Jersey City, N. J. 
The Waterbury Wire Die Co., Waterbury, 
Conn. 


TRUCKS 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


This is a carefully classified index of concerns who specialize in this industry and who advertise regularly in 
WIRE & WIRE PRODUCTS. Please mention WIRE when writing to these firms. 




















Are you interested in Insulation 
Problems or The Use of Com- 
position Products in 
Your Business? 


Read 


“Plastics & Molded Products” 


PLASTICS & MOLDED PRODUCTS, 
471 4th Ave., New York City: 


PLEASE SEND me a Sample Copy of Your Publication. 


ordinates, 





Speed Up Your Wire Tensile Tests 


AMSLER AUTOMATIC AUTOGRAPHIC 
TESTING MACHINES 


Complete, accurate tensile tests, including 
stress-strain curves 
in 4 seconds. 


Complete Line of Machines and Instruments of High 
Quality for Testing Wires and Wire Ropes 


17-B Madison Ave. 


Write for Catalogue. 


Herman A. Holz 


Testing Engineer 


by using 


in rectangular co- 


NEW YORK 
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HIGH EFFICIENCY MULTIPLE 


WIRE DRAWING MACHINE 


FOR ALL METAL WIRES 


EXTRA HIGH SPEED FOR COPPER, BRASS, AND 
BRONZE, ALSO FOR IRON, STEEL & OTHER ALLOYS 
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Made in a LARGE RANGE of MODELS to draw from HEAVY ROD to 
the FINEST SIZES either IN COIL or ON REEL. Large numbers in use 
in All Countries. Patented in Europe and America. 

SECOND TO NONE FOR DESIGN, MATERIAL and WORKMANSHIP. 
High Finished Products, Low Running Costs, and Accessibility to all 
Working Parts. Sound Engineering Proposition—Made by Specialists. 





FOR FURTHER INFORMATION APPLY TO SOLE CONCESSIONAIRES 


KRATOS WORKS 


105-107 FULTON STREET - - NEW YORK CITY 








UNITED KINGDOM - Head Office 


THE JOHNSON METAL CoO., Ltd. 
Manchester, England 


. - 


58a Fountain Street . . 
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ENGINEERS »> MANUFACTUR' RS 


Through this installation of 

Morgan Connor Wire Machines 
twelve men have replaced twenty-eight. 
Their earnings per hour have increased, 


12% and the net labor cost has decreased, 
45.7 percent. 
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WORCESTER, MASSACHUSETTS, U.S.A. 





